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Summary The power of public procurement has been recognized as an important mechanism to stimulate innovation 
and sustainability for societal goals. The European Commission underlines the importance of this 
mechanism. Several barriers regarding the application of public money to achieve these goals were 
observed by researchers, however mainly viewed on from the supplier perspective. A view on the inside 
of the public organization lacked so far. This study researched a public procuring organization on the 
inside, aiming to contribute to the body of knowledge regarding the use of public procurement to 
stimulate sustainable innovation, providing deeper insight in the relevant factors that affect it and 
therewith filling the perceived gap in academic knowledge on this subject. The problem statement of this 
study sounds:  
“What is the role of the public buying organization in the procurement of sustainable innovation”? 
A single case study was used to gain insight in the barriers and incentives on the inside of a public buying 
organization. The public organization “ProRail” was selected as subject for this study. ProRail has a 
turnover of 2.33 billion Euro’s a year, and is representative for a public buying organization. 
Literature research provided information about theoretically expected factors related to the public 
procurement of sustainable innovation and formed the basis to for a theoretical conceptual model and for 
the research propositions. 
 
To obtain insight in relevant factors concerning public procurement of sustainable innovation, a 
qualitative research method by use of semi-structured interviews with key officials was performed. The 
gathered factors were tested using a quantitative research method by a structured survey among all 
officials involved in the procurement process. The acquired data was analyzed by factor analysis, 
intended to find relevant underlying factors in the constructs; correlation analysis, intended to elicit 
relevant correlations between the discovered factors, and Structural Equation modeling, revealing relevant 
relations between independent and dependent variables. 
 
The following research propositions were postulated: 
 
P1: Organizational factors are negatively related to public procurement of sustainable innovation. 
The organizational factors: lack of coordination between purchasing units; lack of mandate given to the 
purchaser; managerial control; organizational structure and organizational culture were expected to be 
hindering for the public purchase of sustainable innovation (Green, 2010; Preuss & Walker, 2011).  The 
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findings from semi-structured interviews support the theoretical expectations, adding the items: linking 
performance issues to sustainability issues and openness for unsolicited proposals as being positive to 
public procurement of sustainable innovation.  
P2a: Psychological factors are positively related to procurement of sustainable innovation. 
Preuss and Walker (2011) mention psychological factors of an affective and a cognitive nature, where 
affective individual factors stand for motivation, perceptions, attitudes and values, as a prerequisite for 
handling the barriers for procurement of sustainable innovation (Preuss & Walker, 2011).   
This research provides support for this proposition, in specific: the individual aspects creativity, 
originality, inventiveness and willingness to try new things were found to have a direct positive effect on 
the procurement of sustainable innovation.  
P2b: Psychosocial factors are positively related to sustainable innovation.  
Individual procurement officials may influence the organization strategy favoring sustainability issues 
due to personal preferences (Sarkis, Gonzalez-Torre, & Adenso-Diaz, 2010). 
The psychosocial aspect “collectivism” was found have a significant positive effect on the procurement of 
sustainable innovation. This can be explained by a positive relation between the aspect collectivism and 
environmental behavior, as found by Choo, Thyroff, Rapert & Park (2013): “Horizontal collectivism, 
vertical collectivism, and Confucian collectivism were all significantly related to environmental attitude” 
(Cho, Thyroff, Rapert, Park, & Lee, 2013). 
 P3: Regulatory complexity is negatively related to the procurement of sustainable innovation. 
Rules and procurement legislation resulting in inflexible procurement processes and complex legislation 
were expected to have a negative effect on the risk avoidance behavior of the procurement official, 
resulting in a negative effect on procurement of sustainable innovation (Aschhoff & Sofka, 2009; 
Knutsson & Thomasson, 2013; Schapper, Veiga Malta, & Gilbert, 2006; Uyarra & Flanagan, 2009). Only 
little support for these proposition was found. Some interviewed employees suspect risk avoidance and 
legal factors to have a negative effect on the procurement of sustainable innovation. The survey results 
did not confirm these expectations however. Research of Pelkmans & Renda (2014) gives an indication 
that EU directives can have either positive or negative effects of on public procurement of innovation, 
dependent on the situation, and stating this should be viewed on case by case (Pelkmans & Renda, 2014), 
possibly explaining the absence of results on this relation in this specific survey. Further van Assel, van 
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der Grijp & Oosterhuis (2006) find EU rules not hindering for climate-friendly procurement if public 
procuring organizations, prior to tendering,  communicate their intention about what is to be procured and 
follow general tendering principles regarding transparency and non-discrimination (van Asselt, van der 
Grijp, & Oosterhuis, 2006), suggesting understanding of the possibilities in the procurement process can 
help to overcome the perceived obstacles in procuring sustainable solutions. Principal agent theory also 
may give an explanation for the deviation of the behavior of some procurement officials in favor of 
individual goals opposite or according to rules hindering procurement of sustainable innovation: the 
principal (management) does not and cannot fully possess the information the agent (procurement 
official) obtains (Eisenhardt, 1989; Harris & Raviv, 1979), possibly creating the opportunity for some 
procurement officials to act according to personal, intrinsic motivation in favor of or perhaps opposite 
procurement of sustainable innovation.  
This research knows some limitations. The study was conducted within one public organization in the 
Netherlands. The organizational aspects therefore could be regarded as fairly constant. Cognitive aspects 
of the procurers were for practical reasons measured by assessing educational level, working experience 
and experience with public procurement, assuming educational level predicts cognitive skills (Richards & 
Sacker, 2003). A more extensive cognitive ability test could possibly produce a more recognizable effect. 
Furthermore, the presented model is by no means a comprehensive model. Future research could extend 
this model or look for different connections between the constructs. In addition, the findings are based on 
a relatively small sample size which limits the extent to which the results can be generalized. Given these 
characteristics the research findings should be viewed as exploratory rather than conclusive. Repeating 
the research in another public buying organization in the Netherlands, might produce support for the 
generalizability of the finding of this research. Broadening the research to more public organizations 
simultaneously could provide more insight in the effect of organizational aspects on the procurement of 
sustainable innovation. Conducting this research in another EU country would provide useful 
complementary insights, placing the research in another social and cultural setting. It also could be useful 
to repeat the research in following years, possibly revealing a changing societal attitude to the 
sustainability aspects, represented in the attitudes of the procurers. 
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1. Introduction 
1.1 Background and problem statement 
In the recent decade public procurement has actually been recognized as an important driver for 
encouraging innovation as a societal goal. (Knutsson & Thomasson, 2013; Uyarra, Edler, Garcia-
Estevez, Georghiou, & Yeow, 2014; Uyarra & Flanagan, 2009). Following research, the importance of 
public procurement to stimulate innovation has also been recognized by the European Commission:  
Public procurement accounts for some 19% of GDP in the EU and offers an enormous 
potential market for innovative products and services. For spending on construction this figure 
reaches 40% and for defence, civil security and emergency operations almost 100%. At the 
same time there is a "market failure". On the one hand, the demand is not able to encourage 
the market to answer to its needs: it is not giving the right signals. On the other hand, the offer 
is not known. Moreover, in a time of severe economic, social and environmental crisis, 
entrepreneurs and investors are more exposed to risk taking. This makes it even harder to 
develop new markets and to support innovation transfers. That is where the power of public 
purchasing has to play a role. (EC, 2009) 
Despite the importance of public procurement the field is still relatively under-theorized (Flynn & 
Davis, 2014). Furthermore, public organizations display a lack of awareness regarding the 
procurement of innovation. Only little research has been performed on this subject. (Lember, Kalvet, 
& Kattel, 2011). Uyarra et al. state that: “Few studies have investigated in detail the specific 
conditions or mechanisms within public procurement that actually lead to, or hinder innovation”. 
(Uyarra et al., 2014). Regarding the public procurement of innovation, the research of Uyarra et al. 
indicates the existence of several barriers for public organizations to act as intelligent and informed 
customers. Uyarra et al. conducted their research by interviewing suppliers regarding their view on the 
acting of public buyers regarding procurement of innovation. (Uyarra et al., 2014). The conditions and 
mechanisms mentioned by Uyarra et al. leading to or hindering innovation were not researched inside 
public buying organizations however.  
Recent studies have provided some insight in the application and mechanisms of public procurement 
to achieve policy goals. For instance, Gelderman, Semeijn & Bouma (2015) investigated some specific 
intra- organizational mechanisms influencing public procurement by local government to stimulate 
sustainability, in specific the relation between politicians and procurement managers (Gelderman, 
Semeijn, & Bouma, 2015) 
Uyarra et al. (2014) found that barriers in the procurement of innovation perceived by suppliers 
contain factors such as lack of interaction with procuring organizations, use of rigid as opposed to 
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outcome-based specifications, low competences of procurers, poor management of risk, poor 
feedback, low appreciation of unsolicited ideas, previous private sector delivery history, cumbersome 
pre-qualification procedures and conditions. Combining the latter research with the research of 
Gelderman et al. (2015) gives an indication of the existence of several factors inside of the public 
buying agencies which affect the application of government policy instruments in the markets the 
public buyer utilizes. What these factors exactly are and what the nature of these factors is remains 
unclear however. Further research on this topic can fill this gap in existing knowledge and thereby 
lead to better understanding of the underlying intra-organizational processes inside public buying 
agencies that help or prevent the deployment of public procurement to promote the innovation of 
sustainability. From a scholarly and managerial point of view understanding these processes is 
important regarding their impact on the encouragement of innovation of sustainability end hence the 
contribution to the economy and society as a whole. This study aims to contribute to the body of 
knowledge regarding the use of public procurement to stimulate sustainable innovation by viewing the 
inside of the public buying organization thus providing deeper insight in the relevant factors that affect 
sustainable innovation and therewith filling the perceived gap in academic knowledge on this subject.  
The above mentioned leads to the following problem statement of this study:  
 “What is the role of the public buying organization in the procurement of sustainable 
innovation”? 
 
1.2 Methodology 
Few studies have investigated in detail the specific conditions or mechanisms that promote or hinder 
public procurement of innovation. (Uyarra et al., 2014). Despite the increasing interest in 
sustainability there is little empirical evidence for actual commitment to procurement practices by the 
public sector and the interplay between sustainable procurement and innovation (Yeow, Uyarra, & 
Gee, 2011). Understanding innovation as policy to achieve policy goals such as sustainability is 
insufficiently examined in literature (Edler & Georghiou, 2007). For advancing theory-building 
around this subject a qualitative research method therefore is applicable. An explorative single case 
study research with triangulation of methods for data collection was used to provide better 
understanding of the variables concerned in the public procurement process. The case study was 
conducted within the institutional public buyer ProRail in the Netherlands. ProRail is by volume the 
second largest public buyer in the Netherlands  and accounts for Euro 2,33 billion of public 
investments every year (ProRail, 2013). The total amount of public investments in the Netherlands 
sums up to around Euro 177 billion a year (EC, 2012). The Netherlands take the 6th position of the 28 
countries of the European Union related to innovation (EC, 2014b). The Netherlands rank among the 
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countries with the most developed policies and practices concerning innovation (Rolfstam, 2012). The 
public buyer ProRail produces a significant part of the public procurement volume in the Netherlands 
and appears a representative, interesting and significant subject for studying the application of public 
procurement of sustainable innovation. The case study was performed by a document research on the 
valid written directives, guidelines and procedures, providing insight in the formal position of the 
organization regarding the subject. Secondly in-depth semi-structured interviews with members of the 
board, the managers of the departments involved with the public buying processes and a number of 
tender managers and project managers were conducted to assess the barriers and incentives regarding 
the deployment of the relevant directives, guidelines and procedures. Thirdly, the information acquired 
in the previous document and interview research was used to construct a survey which was conducted 
amongst all officials who are concerned with the procurement process of the organization to test the 
relevance of the acquired knowledge. 
 
1.3 Research questions 
Following from the problem statement and literature the next research questions were formulated: 
1. In what way do organizational factors in the public organization as managerial attention, 
managerial control, lack of mandate, lack of coordination between purchasing units, 
organizational structure and organizational culture affect procurement of sustainable 
innovation? 
2. In how far do psychological factors in the public organization as individual cognitive skills 
and individual affection affect the procurement of sustainable innovation? 
3. How do psychosocial factors in the public organization as group conformity affect 
procurement of sustainable innovation? 
4. In how far does complexity of legislation and rules affect the public procurement of 
sustainable innovation by the public organization? 
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2.   Literature research 
 
2.1 Public procurement of sustainable innovation 
Public technology procurement occurs when a public agency places an order for a product or system 
that does not yet exist, requiring technological innovation for the order to be met. (Edquist, Hommen, 
& Tsipouri, 2000). The most used definition of sustainability comes from the “Brundtland report” : 
“Sustainable development is development that meets the needs of the present without compromising 
the ability of future generations to meet their own needs” (UN, 1987). Public procurement of 
sustainable innovation is herewith defined as “the procurement of sustainable products or systems that 
do not yet exist”. 
2.2 The government agency 
Searching the factors influencing public procurement of sustainable innovation (PPSI) requires insight 
in how public procurement is usually organized and which elements can have effect on the public 
procurement process.  
Public procurement by governments is commonly facilitated by government agencies. In the recent 
decade’s governments of most OECD countries have reconstructed their governance structure by 
delegating public functions to more or less autonomous organizations outside the ministries. (Pollit, 
Bathgate, Caulfield, Smullen, & Talbot, 2001; Pollitt, Talbot, & Caulfield, 2004). OECD states that a 
universally accepted classification of these “arm’s length bodies” is lacking.  The “arm-length bodies 
differ in terms of organization, legal status and autonomy.  
OECD suggests the following classification of organizations that act as government agencies:  
 Departmental agencies, which are part of ministries and have no separate legal 
identity. Their internal governance differences from the ministry. 
 Public law administrations with a separate legal identity. Sometimes with a governing board. 
 Private law bodies with a governing board. The ministry has indirect control. 
(Laking, 2005; OECD, 2003) 
Clarifying the problems regarding the public procurement of innovative, sustainable products and 
services one can ask if and how the need for innovation and sustainability is translated in political 
and/or societal goals and guidelines by governments and society and if and how these goals and 
guidelines are translated through the chain to the public buyer. Answering the first question we can 
observe the objectives from a European level downwards. The European Commission promotes the 
use of public procurement for encouraging innovation to its member states by underlining the 
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importance of public procurement for innovation. This is established in the Europe 2020 initiative:” 
Innovation Union”: 
 public authorities will act as first/launch customers and promote the use of innovation-friendly 
procurement practices;  
 the Commission supports the development of groups of procurers, provides guidance, and sets up 
a support platform to help contracting authorities implement procurement of innovation;  
 members are encouraged to take measures to stimulate innovation through public procurement 
practices.  
(EC, 2014a).   
  
It is the question to what extent the objectives of the European Commission are to date effectively 
translated in political and administrative guidelines and rules in the member states. In 2012 the amount 
of Enterprises with a procurement contract without any innovation activity was 95.760. This is still 
76% of the total amount 125.692 of enterprises with a procurement contract in the Eurostat database of 
24 in 2012 researched member and candidate states of the European Union. (Eurostat, 2014).  
Next to emphasizing procurement of innovation, the European Commission also attempts to 
implement the use of public procurement of innovation (PPI) in a more compulsory way by legal 
means. In January 2014 the European Parliament adopted new public procurement directives intended 
to stimulate the use of PPI. Member states have to transpose the directives into national law by 
January 2016. Once the directives have been transposed they must be considered binding for public 
procurers from all member states. The directives include: 
Increased flexibility and simplification on the procedures to follow, negotiations and time limits; 
Clearer conditions on how to established collaborative or joint procurements which, through bulk 
purchasing, can provide the necessary demand to launch new solutions; Strengthening the use of 
life cycle costing, which describes all the phases through which a product passes from its design to 
its marketing and the discontinuation of its production; The creation of innovation partnerships 
which enable a public authority to enter into a structured partnership with a supplier with the 
objective of developing an innovative product, service or works, with the subsequent purchase of 
the outcome; Technical specifications and award criteria may refer to any stage of a product 
lifecycle, including addressing specific production practices;  Use of  “most economically 
advantageous tender” as default criteria. When transposing the Directives, member states may 
choose to forbid or restrict the use of lowest price as the sole award criterion; The use of life cycle 
costing as a method for assessing tender costs is clarified, Contracting authorities may select to 
include costs imputed to environmental externalities in this calculation; Possibility for greater 
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control over subcontracting practices: the contractor is obliged to disclose the expected level of 
subcontracting in advance as well as providing, in the case of works and services contracts, 
contact details and details of legal representatives of any company used as a subcontractor; 
Introduction of a European single procurement document for bidders, this makes it easier to verify 
and standardize any proofs of environmental and social compliance given by bidders (EU, 2014).  
2.3 Stakeholder theory 
All involved departments, organizations and officials may be influenced by or influence their 
respective surroundings. In the stakeholder view the acting of organizations is affected by their 
stakeholders. Literature mostly defines stakeholders in the broad sense as any group or individual who 
can affect or is affected by the corporation (Freeman, 1984; Mitchell, Agle, & Wood, 1997; Wheeler 
& Sillanpaä, 1998).  Despite this definition only mentions corporations and neglects other 
organizations, stakeholder view may be applied to public organizations as well. Kamann states that 
stakeholders are of importance to any organization in the way that stakeholders may hinder the 
organization in reaching its goals. (Kamann, 2007).  
Stakeholders influence organizations to adopt sustainable thinking or goals (González-Benito & 
González-Benito, 2006; Meixell & Luoma, 2015; Wolf, 2014; Zhu, Sarkis, & Geng, 2005) External 
stakeholders can influence public opinion (Zhu & Sarkis, 2006). Internal organizational stakeholders 
can influence environmental strategies of the organization (Sarkis et al., 2010). 
Stakeholder view might thus explain deviations that public organizations or procurement officials 
show regarding policy goals, in specific concerning promoting or hindering public procurement of 
innovation of sustainability. Stakeholder view opens the possibility that other stakeholders than only 
government might influence the behavior of public buying organizations or procurement officials 
regarding procurement of sustainable innovation. 
Mitchell, Agle & Wood (1997) propose a dynamic model of stakeholder view, in which stakeholder 
“salience” plays a role. Stakeholder salience is defined as: “the degree to which managers give priority 
to competing stakeholder claims”. Mitchell et al. characterize stakeholders by the presence or absence 
of attributes: the power to influence the organization; the legitimacy of the relationship of the 
stakeholder with the organization; and the urgency of the claim on the organization. These three 
attributes define the entities to which management of the organization pays attention or should pay 
attention (Mitchell et al., 1997). With this in mind differing attributes of stakeholders of the public 
organization might influence the behavior of public management regarding procurement of sustainable 
innovation.  
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Schapper, Veiga Malta, & Gilbert (2006) note that public procurement is mostly regarded too simple 
and the management of public procurement is subject to the current policy agenda. Dependent on 
policy the organization and management of public procurement is torn between performance and 
compliance outcomes. (Schapper et al., 2006) 
When public procurement management is focusing on performance due to policy pressure it is 
therefore questionable if procurement of innovation and sustainability ranks high on the agenda of 
procurement officials.  
2.4 Organizational factors  
A governmental efficiency review in the UK found amongst other: lack of coordination between 
purchasing units within the same government, an inability to leverage the buying power of the 
government, and a lack of mandate given to the purchaser (Green, 2010). These factors complicate the 
public procurement process and create thereby obstacles for small suppliers to enter public 
procurement processes (Erridge & Greer, 2002; Knutsson & Thomasson, 2013; Morgan, 2008).   
Preuss and Walker mention managerial control, organizational structure and organizational culture as 
organizational factors negatively influencing public procurement of sustainable development. (Preuss 
& Walker, 2011).  
Individual cognitive processes can be affected by norms and routines of the organization (Akgün, 
Lynn, & Byrne, 2003). Which means that psychological factors may be influenced by organizational 
factors, leading to a lower level of public procurement of sustainable innovation.  
The next proposition is made: 
 
P1: Organizational factors are negatively related to public procurement of sustainable innovation. 
2.5 Psychological factors  
Implementing public procurement of sustainable and innovative products and services psychological 
aspects have to be taken in consideration. Preuss & Walker (2011) researched psychological barriers 
for implementing sustainable development in procurement by local government and health care 
authorities in the UK. In their research they found several aspects influencing the procurement of 
sustainable products and services and constructed a framework of psychological barriers to sustainable 
procurement by public bodies. The framework consists of: 
 Individual factors of both a cognitive and affective nature, which interact with: 
 Organizational factors, such as managerial control, organizational structure and organizational 
culture. 
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More researchers found indications that only policy incentives do not guarantee the practical use of 
procurement of sustainable solutions. Sporron & Brochner (2009) found a lack of procurement skills 
amongst local government procurement officers concerning their responsibilities regarding the 
procurement of sustainable solutions and suggest training of these officials to solve the problem 
(Sporrong & Bröchner, 2009). This suggests similarities with the findings of Uyarra et al. where 
suppliers perceived low competences of procurers as one of the barriers for public procurement of 
innovation. (Uyarra et al., 2014). This indicates that individual and organizational aspects play an 
important role in the public procurement of sustainable innovation. Preuss and Walker justify a focus 
on psychological aspects regarding the barriers concerning sustainable procurement by positioning it 
as a prerequisite for understanding and explaining how individuals inside public organizations engage 
with these barriers. Preuss and Walker refined the object by dividing it in psychological factors of an 
affective and a cognitive nature, where affective individual factors stand for motivation, perceptions, 
attitudes and values, cognitive factors represent information processing, sense-making, information 
dissemination and reflective learning.  (Preuss & Walker, 2011).  
For understanding the acting of public buying organizations it is important to acknowledge the 
influence of individuals inside these organizations. The ideal employee in a public organization is 
expected to take all interests in consideration when making a judgment or action. These employees 
should not manipulate processes or procedures to achieve outcomes favorable to preferred 
constituency, but only facilitate (Stivers, 1994).  The actual acting of individuals in public 
organizations is more complex however. Bureaucrats are expected to show a more subjective behavior. 
Bureaucrats have to respond to politicians, government or public (Rourke, 1992). Bureaucrats have 
been found to respond to politicians, administrative procedures, group demands, individual requests, 
protest group demands, ad hoc groups, and minority groups. Responsiveness to one group may 
displease another (Bryer, 2006). Regarding this subjectivity of bureaucrats in their decisions, research 
has attempted to identify determinants of responsiveness. Possible determinants are: Organizational 
culture, organizational leadership, organizational rules and structure, the actual and perceived 
dependency of the organization to the stakeholder and the extent to which the organization is subject 
to the control of another as in a principal-agent relationship (Bryer, 2006). 
Individual cognitive factors of the procurement official as information processing, sense-making, 
information dissemination and reflective learning is expected to have a positive effect on the public 
procurement of sustainable innovation (Akgün et al., 2003; Bandura, 1986; Preuss & Walker, 2011). 
The next is expected: 
P2a: Psychological factors are positively related to public procurement of sustainable 
innovation. 
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2.6 Psychosocial factors 
The interaction of individual and organizational factors is shaped by: 
 Adaptation processes in small working groups, which may provide anchorage for individuals 
but also produce conformity pressures; 
 Adaptation processes in the wider organization, like intra-organizational resistance and 
coordination problems in large decentralized organizations and; 
 Adaptation processes between organizations, comprising of a range of isomorphic pressures, 
issues of coordination horizontally between different public sector organizations and vertically 
between various members of public sector supply chains as well as consideration for the local 
situation of specific local government authorities and health care organizations. 
 (Preuss & Walker, 2011). 
Susceptibility of the individual to these adaptation processes is dependent on the personal attributes 
concerning collectivism and individualism. Collectivists are more susceptible to the norms of the 
group. Individualists are more likely to follow their own preferences (Triandis & Charalambos, 1995).  
Collectivism is expected to enhance the willingness of public procurement professionals to pursue 
sustainability issues. Cho et al. (2013) found horizontal collectivism, vertical collectivism, and 
Confucian collectivism significantly related to environmental attitude” (Cho et al., 2013). 
Management and public procurement officials may respond to politicians, administrative procedures, 
group demands, individual requests, protest group demands, ad hoc groups, and minority groups 
(Bryer, 2006).  
Public procurement officials and other employees of the organization may influence environmental 
strategies of the organization (Sarkis et al., 2010). 
The next proposition is made: 
P2b: Psychosocial factors are positively related to public procurement of sustainable innovation.  
2.7 Regulatory factors and risk 
Studies reveal that purchasers within public buying organizations within the European Union consider 
EU procurement legislation as complicated and “play it safe” to avoid problems in the tendering 
process (Aschhoff & Sofka, 2009; Schapper et al., 2006). Playing it safe however means avoidance of 
risks and is therefore resulting in inflexible procurement processes (Uyarra & Flanagan, 2009). 
Aschoff & Sofka found that the use of public procurement to stimulate innovation is effective in 
particular for smaller firms in regional areas under economic stress and in distributive and 
technological services (Aschhoff & Sofka, 2009). Smaller actors in the market are however hindered 
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by their perceived lack of legal and administrative knowledge to participate in public tendering 
processes. (Karjalainen & Kemppainen, 2008). Consequently, larger suppliers dominate several of the 
markets for public services. The complex public procurement legislation could therefore be regarded 
as hindering innovation in several markets (Knutsson & Thomasson, 2013).  
Rules involve the organization policy and procurement legislation resulting in inflexible procurement 
processes and forming an obstacle for the public procurement of innovation (Knutsson & Thomasson, 
2013). 
Complex legislation and rules stimulate risk avoidance behavior of the procurement official and 
consequently hinders creation of market opportunities for the procurement of sustainable innovation. 
(Aschhoff & Sofka, 2009; Schapper et al., 2006; Uyarra & Flanagan, 2009). The following is 
expected: 
P3: Regulatory complexity is negatively related to the procurement of sustainable innovation. 
2.8 Research model 
Literature shows several factors which can influence the procurement process of sustainable 
innovation that exist on the inside of public organizations. These factors can be divided in 
organizational-, psychological-, psychosocial and regulatory factors. According to literature these 
factors interconnect according to the next model, which serves as the research model for this study: 
 
Fig 2. 
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3.  Methodology  
3.1  Research design 
For this study one particular public organization is selected. There are a number of reasons that a 
particular organization may be selected for a case study. A case study may illustrate the way certain 
types of organizations operate. (Berg, 2001). The case which is researched in this study is the public 
buyer ProRail. With a yearly procurement value of 2,33 billion Euro, ProRail is the second largest 
public buyer in the Netherlands. On top of this ProRail controls and even shapes the entire market for 
railway infrastructure in the Netherlands. The legal form of ProRail is a LLC, where all shares are 
owned by the state (ProRail, 2013). With this in mind the study of the public agency ProRail as a 
single case will provide sufficient body to the demands of this study.    
A systematic and rigorous approach of this research is used to provide sufficient robustness and will 
also help to overcome the shortcomings of a (single) case study research. According to Yin, 
generalization of results from case studies, from either single or multiple designs, stems on theory 
rather than on populations. (R. Yin, 2002). To create the required robustness, the study will have to 
comply to the demands of construct validity; internal validity; external validity and reliability. 
Construct validity is achieved by use of triangulation through research of extant written legislation, 
procedures and prescriptions, interviewing key informants and using a survey to verify acquired data.  
Internal validity will be established by use of pattern-matching and addressing rival explanations. 
For creating external validity stakeholder theory will serve as a theoretical lens for the research. 
3.2 Data collection  
3.2.1 General principles 
According to Yin, evidence for case studies may come from six sources: documents, archival records, 
interviews, direct observation, participant-observation, and physical artifacts. Each of these sources 
require knowledge of different methodological procedures.  
Important principles of data collection in doing case studies include the use of multiple sources of 
evidence, a case study database (a formal assembly of evidence distinct from the final case study 
report), and a chain of evidence (links between the questions, the data, and the conclusions drawn). 
Incorporating these principles will increase the quality of the case study substantially (R. Yin, 2002). 
In this study, documental research, interviews and a survey will be incorporated in the research. 
To comply to the first principle, the data in this study was collected in three ways: 
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1. Investigation of legislation, written procurement procedures, guidelines and prescriptions 
regarding the procurement in general and the procurement of sustainability and innovation 
in particular. The organizational structure and systems were investigated to obtain insight in 
the focal attention points of the organization and to find the key players in the procurement 
of sustainable innovation. 
2. Some members of management and some key employees in the procurement process were 
interviewed by semi structured interviews. 
3. The information and preliminary conclusion gathered by the interviews was validated by a 
quantitative survey amongst a larger group of employees which are involved in the 
procurement process. 
 
3.2.2 Interviews 
To unearth hidden knowledge within the framework of managerial, organizational, psychological and 
process factors semi-structured interviews will be used as a probing instrument. To obtain the 
necessary value the interviews will be conducted following a predefined approach.  According to Qu 
& Dumay, semi-structured interviews involve prepared questioning guided by identified themes in a 
consistent and systematic manner interposed with probes designed to elicit more elaborate responses. 
(Qu & Dumay, 2011) 
3.2.3 Survey 
The interviews lead to an overview of topics related to the decisions which are made in the 
procurement process. These topics are verified by a survey amongst all project managers and 
procurement managers in the organization. The survey is conducted by means of a structured 
questionnaire.  
 
3.3 Operationalization 
Variables 
To measure the respective issues following from literature research and interviews, the next constructs 
are operationalized: 
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Table 1: Constructs 
Construct Variable 
Organizational factors Managerial control 
Managerial attention 
Organizational structure 
Organizational Culture 
Lack of leadership 
Company policy 
Lack of mandate 
Lack of coordination with other procuring units 
Psychological factors Cognitive 
Affection with sustainability 
Affection with innovation 
Risk aversion 
Psychosocial factors Group conformity 
Regulatory complexity Perceived complexity of legislation and rules 
Procurement of sustainable innovation Procurement of sustainable innovation 
 
 
The measurement of the variables was set out as follows: 
 
1. Organizational factors as managerial control and attention, coordination between purchasing 
units, organizational structure, organizational culture were measured by probing the 
perception of the interviewed person on these subjects on a 5 point Likert scale. 
 
2. Psychological factors as individual affection to sustainability and innovation, lack of training, 
experience, education and risk aversion were measured by specific questions related to the 
subject:  
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 Individual affection to sustainability by questions derived from the revised NEP-
scale on a dichotomous scale. (Dunlap, Van Liere, Mertig, & Jones, 2000).   
 Individual affection to innovation by questions derived from the 5-points Likert 
Individual Innovativeness (II) scale. (Hurt, Joseph, & Cook, 1977).  
 Lack of training, experience and education by questions about working 
experience, working experience with public procurement, working experience 
with procurement in general an educational level. 
 Risk aversion by 9 derived questions with the highest factor loadings of the 
financial and social risk taking Weber scale on a 5 points Likert scale. (Weber, 
Blais, & Betz, 2002). 
 
3. Psychosocial factors: 
 Susceptibility for group conformity by measuring Individualism and collectivism by 
questions derived from the Triandis & Gelfland scale on a 5-points Likert scale (H. C. 
Triandis & Gelfand, 1998). 
 
4. Regulatory complexity: 
 Questioning the perception of the interviewee of the of complexity of legislation, rules 
and instructions on a dichotomous scale. 
 
3.3.1 Data-analysis 
Qualitative data  
Analyzing qualitative data is generally viewed on as arduous because it is not a mechanical or 
technical exercise. Moreover, it is a process of inductive reasoning, thinking and theorizing. During 
the analysis process the researcher attempts to gain a deeper insight in the study and continually 
refines interpretations (Basit, 2003). 
Pattern matching is used to study a multitude of influences (Berg, 2001; R. K. Yin & Moore, 1988). 
The practical application of this technique is accomplished using the pattern-matching process 
proposed by Almutairi, Gardner & McCarthy (2014). 
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Quantitative data 
The next methods are used to analyze the gathered data from the survey: 
 Mean values and frequency analysis 
To get an overview of the acquired data and to verify on flaws from data entry or recoding a 
frequency-analysis was performed. To detect whether the acquired data is distributed normality, a 
Kolmogorov-Smirnov test was performed, this test is suitable for datasets larger than 50 (not for very 
large datasets). The zero hypothesis for this test is that the data are not normally distributed, the 
significance level for this test is set at 0.05. 
 
 Principle Component Analysis 
The coherence of the items in each respective scale was tested using a Principle Component Analysis, 
proving the items measure only one single dimension. Though for most variables proven scales are 
used which are derived from literature, applying these scales in this specific conditions might return 
other results. A Principle Component Analysis gives a decisive answer if single concepts are measured 
by calculating “factor loadings” for each item and explaining which part of the variance of the items is 
explained by the concept, assuming the answers of the respondents are representing their attitudes to 
the concept. If a factor loading is above 0.4, the item may be included in the concept. If measuring 
more than one dimension, for each underlying factor a new variable was constructed.  
 Structured Equation Modeling 
Structured equation modelling (SEM-analysis) was used to test the plausibility of the theoretical 
model. The advantage of this method compared to regression is that it allows analyzing a system of 
variables at once. The variance-based PLS-SEM approach was selected. The goal of this study was to 
provide deeper insight in the relevant factors that affect public procurement of sustainable innovation. 
PLS-SEM is also used because the measurement properties are less restrictive, therefore constructs 
with fewer items in the model could be constructed (F. Hair Jr, Sarstedt, Hopkins, & G. Kuppelwieser, 
2014). With SmartPLS the model’s reliability and validity was tested, the outer weights and loadings 
were calculated and the structural model’s path coefficients were assessed.  
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4. Results  
4.1 Interviews 
From June to August 2015, thirteen employees of the organization were interviewed by semi-
structured interviews. Seven of them top- and middle management, four project managers and two 
tender managers. A list of the interviewed officials and the transcription can be found in Appendix 1. 
The questions in the semi-structured interviews were derived from the research propositions and the 
research questions. A total of 25 issues influencing public procurement of sustainability and 
innovation were distilled from the interviews, the issues mentioned are shown in table 2: 
 
 Table 2: Issues influencing public procurement of sustainable innovation  
Issue mentioned % 
Focus of management is primarily on performance issues 10 77% 
Procurement of sustainable innovation fits in the objectives of the organization 8 62% 
Complexity of legislation has a negative effect on public procurement of sustainable innovation 8 62% 
Performance objectives conflict with sustainability and innovation objectives 7 54% 
Lack of education and training of the procurement official has a negative effect on public procurement of sustainable innovation 7 54% 
Coordination with other public procuring organizations affects public procurement of sustainable innovation in a positive way 7 54% 
Political and government issues concerning sustainability and innovation are translated into written guidelines 7 54% 
Organizational culture affects public procurement of sustainable innovation in a negative way 5 38% 
Internal rules and prescriptions conflict with sustainability and innovation goals 5 38% 
Risk aversion has a negative effect on procurement of innovation 5 38% 
Organizational structure forms a barrier for procurement of sustainable innovation 5 38% 
Managerial attention has a positive effect on public procurement of sustainable innovation 5 38% 
Linking performance objectives to sustainability objectives would stimulate public procurement of sustainable innovation 4 31% 
Enlarging mandate has a positive effect on public procurement of sustainable innovation 3 23% 
Procurement law is hindering public procurement of sustainable innovation  3 23% 
Our organization doesn't know how to deploy procurement to stimulate the market to innovate 3 23% 
Managerial control has a negative effect on public procurement of sustainable innovation 2 15% 
Focus of management should be on sustainability issues (but is not yet). 2 15% 
Political and governmental pressure affects public procurement of sustainable innovation in a negative way  2 15% 
Lack of coordination with other procuring units affects public procurement of sustainable innovation in a negative way 1 8% 
Lack of guidelines regarding sustainability and innovation affects procurement of sustainable innovation in a negative way 1 8% 
Political and government attention affects management of procurement of sustainable innovation in both negative and positive way 1 8% 
Political influence has a positive effect on public procurement of sustainable innovation 1 8% 
Sustainable initiatives from the market are sometimes ignored 1 8% 
Openness for unsolicited proposals would improve innovation 1 8% 
  
4.2 Survey 
4.2.1 Introduction 
Within ProRail three different officials are in some way concerned with the procurement process and 
have an influence in how the procurement process is shaped: 
 
  
26 
 
1. The project manager, who is responsible for the entire project, including finance, time, risk 
and compliance with rules and legislation. 
2. The tender manager, specialized in the tender process and tender legislation, specifying the 
legal and compliancy part of the tender and the contracts. 
3. The system-engineer, responsible for formulating the functional and technical part of the 
tender and the contracts. 
 
4.2.2 Response 
The survey was first pre-tested by a panel of 2 tender managers and 3 project managers. After refining 
some questions, a mail-survey with the tool: “Thesistools” was set out under 283 employees, of which 
119 Project managers; 29 Tender managers; 128 System engineers and 7 Managers.  
After sending a reminder a total of 127 forms were finally returned, which gives a response rate of: 
127/283 = 44.9%.  
The first mail to the Project managers was sent on September 14th, 2015, the first mail to the Tender 
managers was sent on September 18th, 2015, and the mail to the System engineers was sent on 
September 23th, 2015. After a week a reminder mail was sent to each group separately.  
The response per official was as follows: 
 
Table 3: Survey response per official 
Official Number of 
responses 
Response percentage 
Project manager 73 57.5% 
Tender manager 9 7.1% 
Manager 9 7.1% 
System-engineer 36 28.3% 
Total 127 100% 
 
4.2.3 Data analysis 
The first part of the data-analysis: mean values, frequency-analysis, factor analysis, reliability test 
normality test and correlation analysis, was performed by use of the statistical software tool: SPSS22 
under Windows 10.  The second part: Structured Equation Modeling, was performed by use of the 
tool: SmartPLS3, also running under Windows 10. 
 
4.2.4 Mean values and frequency analysis 
For each measured item a frequency-analysis was performed to get an overview of the acquired data 
and to verify on flaws from data entry or recoding. To verify if the acquired data from the respondents 
represents the entire population the mean values of the “first wave” and the data acquired after the 
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mail reminder were compared. The frequency tables and comparison of the two “waves” can be found 
in Appendix 4. No significant differences in the two waves were found, indicating there is no non 
response bias (Greer, Chuchinprakarn, & Seshadri, 2000). 
 
4.2.5 Factor analysis 
A Principle Component Analysis was used to research whether the items in the scales represent a 
single dimension for each scale. If multiple dimensions are observed, new scales were introduced. The 
reliability of each scale is tested with Cronbach’s α. The normal distribution is tested with a 
Kolmogorov-Smirnov test. 
4.2.6 Correlation analysis 
Pearson’s correlation coefficient: r was used to find significant correlations between the variables. A 
significance level of 0.05 was applied to determine whether the zero hypothesis of the analysis, that is: 
“there is no significant correlation between the variables”, should be rejected or not. In other words: a 
possibility of 5% that the zero hypothesis was rejected unjustly is accepted for the purpose of this 
study. 
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Variables  
The constructed variables were tested on reliability, the results are shown in table 4 below, the 
variables, which are above the required level of 0.7 are represented in bold: 
Table 4: reliability test variables 
Construct Variable New variable Cronbach’s 
α 
Organizational factors Managerial control 
Managerial attention 
Organizational structure 
Organizational Culture 
Lack of leadership 
Company policy 
Lack of mandate 
Lack of coordination with other procuring 
units 
Orgfact 0,630 
Psychological factors Of a cognitive nature cognitive 0,877 
Affection with sustainability exaggerate 0,664 
flexible 0,497 
right 0,420 
Affection with innovation creative 0,785 
unsuspicious 0,674 
advice 0,597 
Risk aversion finrisk 0,714 
socrisk 0,347 
Psychosocial factors Group conformity collectivism 0,564 
individual 0,551 
Legal factors Perceived complexity of legislation and rules legal Single item 
Procurement of 
sustainable innovation 
Procurement of sustainable innovation projectsustinno 0,749 
contracts 0,496 
 
4.2.7 Organizational factors 
Because the research was conducted in one single organization, the factors should be regarded as a 
constant for all respondents. (for instance: the organizational structure is equal to all respondents). To 
verify the outcomes of the qualitative research the respondents were asked their opinion on the 
subjects though. The questions asked were: “From the following aspects, can you tell if you 
experience them as hindering for the procurement of sustainable and/or innovative products, services 
and/or processes? (1=hindering; 2=not hindering)”: Management control; Management Attention; 
Organizational Structure; Organizational Culture; Lack of leadership; Lack of coordination with other 
procuring units; Lack of mandate; Company Policy. 
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The results are shown in the table below, giving some support for the conceptual model: 
Table 5: Mean outcomes, frequencies and support of Organizational factors  
Mean score on a scale from 1-2  
 N Minimum Maximum Mean Std. Deviation 
% experiences as 
hindering 
Management control 123 1,0 2,0 1,610 0,4898 39,0% 
Management attention 125 1,0 2,0 1,704 0,4583 29,6% 
Organizational structure 126 1,0 2,0 1,317 0,4673 68,3% 
Organizational culture 126 1,0 2,0 1,286 0,4536 70,9% 
Lack of leadership 125 1,0 2,0 1,656 0,4770 65,6% 
Lack of coordination  126 1,0 2,0 1,198 0,4004 80,2% 
Lack of mandate 125 1,0 2,0 1,336 0,4742 66,4% 
Company policy 126 1,0 2,0 1,452 0,4997 54,8% 
 
Running a path analysis with Structural equation modeling a reliable scale for the construct 
organizational factors could be constructed, containing the items: lack of mandate; management 
attention; and lack of coordination with other procuring units. 
4.2.8 Psychological factors 
4.2.8.1 Construct: Psychological factors of a cognitive nature 
For practical reasons cognitive skills are not measured by a full-scale competence and intelligence test, 
but based on the assumption that educational level gives an indication for cognition (Richards & 
Sacker, 2003). The scale is extended with the items working experience, working experience with 
public procurement and working experience with procurement. The item educational level is first 
recoded to connect a higher score to a higher level of education. The variable educational level is of an 
ordinal format; the other three variables are ratio. Before combining the variables, they are therefore 
first standardized. Principle component analysis gives one dimension. Factor loadings are above 0.4 
and Cronbach’s α is above 0,7. The scale is considered reliable therefore, explaining 61.7% of the 
variance. It has to be noted the scale only consists of three elements though. The Kolmogorov-
Smirnov test proves the data to be normally distributed. Results from the factor analysis and the 
normality test can be found in appendix 4. 
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4.2.8.2 Construct: sustainability-affection 
Affection with sustainability is measured by use of 15 issues on the revised NEP-scale which 
measures affection to environmental issues on a dichotomous scale (Dunlap et al., 2000). Eight of the 
issues are reverse-coded. The latter issues are recoded so a higher score represents a higher level of 
affection with environmental issues.  
Running Principle Component Analysis multiple factors were observed. Three components could be 
distilled:  
The first elicited factor is named “exagerrate”, the second “flexible”, and the third: “right”. Cronbach’s 
α for these new variables is below the required 0.7 for all three new constructs. The scale for 
“exaggerate” nears 0.7 though and is here accepted as sufficiently reliable. The 4 combined items in 
this scale explain 42.9% of the variance. 
All factor loadings are above 0.4, the total variance explained by this variable is 42.9% 
The Kolmogorov-Smirnov test of this scale proves the data to be normally distributed. 
Results from the factor analysis and the normality test can be found in appendix 4. 
 
4.2.8.3 Construct: innovation-affection 
Affection with innovation is measured with use of 10 items of the “Individual Innovativeness scale”, a 
5-point Likert scale. (Hurt et al., 1977).  Three items are reverse-coded, so they were recoded. A factor 
analysis points out the existence of three underlying factors. The first found variable is called: 
“creative”, the second: “unsuspicious”, and the third: “advice”. 
A reliability test on these three new scales gives one new scale with sufficient reliability: Cronbach’s α 
for scale “creative” is higher than the required 0.7. The variable is considered sufficient reliable. All 
factor loadings were above 0.4. The variance explained by the items is 59,8%. The Kolmogorov-
Smirnov test proves the data to be normally Results from the factor analysis and the normality test can 
be found in appendix 4. 
 
4.2.8.4 Construct: Risk-aversion 
Risk aversion is measured by nine questions of the Weber scale for financial and social risk-taking. 
The scale is reverse coded for risk-aversion, so the items were re-coded in a way that a high score 
corresponds with a high level of risk aversion. After performing a Principle Component Analysis two 
underlying factors seem present. Two new scales were created, the first scale measures aversion for 
financial risk-taking, the second scale measures aversion for social risk-taking. The first variable is 
named: “finrisk”; the second is named: “socrisk”. The item “rhorserace” apparently has a negative 
covariance with the other two items for aversion for social risk, so for this item the original item is 
used in the scale. A reliability analysis of the scales is shows Cronbach’s α for “finrisk” above 0.7 and 
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therefore acceptable. The reliability of “socrisk” is too low, so this scale is not accepted as sufficient 
reliable. All factor loadings were above 0.4. The variance explained by the items is 27,0%. The 
Kolmogorov-Smirnov test proves the data to be normally distributed, though the significance level is 
slightly above 0.05, this means that there is a slight probability, but lower than 6%, that the zero 
hypothesis, meaning the data are not normally distributed, was unjustly rejected. Results from the 
factor analysis and the normality test can be found in appendix 4. 
 
4.2.9 Psychosocial factors 
4.2.9.1 Construct: group conformity 
Susceptibility for group conformity is measured by six questions derived from the Triandis & Gelfland 
scale on a 5-points Likert scale (H. C. Triandis & Gelfand, 1998). The questions concerning 
individualism were reverse coded, so were recoded, low scores representing a high level of group 
conformity.  Running a Principle Component Analysis, the two expected underlying factors 
“collectivism” and individual” appeared present. 
Results from the factor analysis and the normality test can be found in appendix 4. 
 
4.2.10 Construct: Regulatory complexity 
The respondent’s opinion on the effect of complexity of rules and legislation on public procurement of 
sustainable innovation is measured by a single-item question in the set of questions concerning 
organizational factors, namely:  
“From the following aspects, can you tell if you experience them as hindering for the procurement of 
sustainable and/or innovative products, services and/or processes? (1=hindering; 2=not hindering)”: 
“Complexity of legislation”. The frequency table can be found in appendix 4. 
 
4.2.11 Construct: Public Procurement of Sustainable Innovation 
The questions for the construct “public Procurement of Sustainable Innovation” were constructed 
partially from the results of the Uyarra et. al study on public procurement of innovation (Uyarra et al., 
2014), adapted for use on the demand side of the market. The scale was complemented with two 
questions regarding number of projects with sustainable innovation and the number of contracts won 
by reason of offering sustainable innovation. A Principle Factor Analysis of this scale shows two 
relevant factors, which were called: “projectsustinno”, and “contracts”. Representing the number of 
projects with emphasis on sustainability and sustainable innovation in the requirement specifications 
and the number of contracts with innovative contract and tender options. 
A reliability test proves the scale “projectsustinno” to be sufficient reliable.  
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After removing the item “risksharecontr”, Cronbach’s α for “contracts” could not be improved higher 
than 0,496, so this variable was not be accepted. The factor loadings were all above the required 0.4, 
the total variance explained by this variable is 17.8%. A test shows the data were significantly 
distributed normally. Results from the factor analysis and the normality test can be found in appendix 
4. Conducting an analysis with structural equation modeling a second construct regarding public 
procurement of sustainable innovation was made, leaving out the item sustinnoreqspec (sustainable 
innovation in requirement specifications), which gave a significant relation with organizational factors.  
 
4.2.12 Correlations 
The relation between the constructed variables is represented by bivariate correlation. Pearson’s 
correlation coefficient r is used for this purpose. Significant correlations are printed in bold: 
Table 6: Correlations 1 
  projectsustinno projectsu
st 
orgfact exaggerate creative collectivism finrisk cognitive 
projectsustinno Pearson’s r 0,727        
Significance         
projectsust Pearson’s r 0,963 0,775       
Significance 0,000        
orgfact Pearson’s r -0,147 -0,190 0,696      
Significance 0,102 0,034       
exaggerate Pearson’s r 0,020 -0,004 0,148 0,636     
Significance 0,821 0,963 0,098      
creative Pearson’s r 0,193 0,205 0,066 0,048 0,775    
Significance 0,031 0,021 0,465 0,595     
collectivism Pearson’s r 0,250 0,262 0,006 0,118 0,091 0,833   
Significance 0,005 0,003 0,948 0,190 0,311    
finrisk Pearson’s r -0,082 -0,074 0,145 -0,040 0,092 -0,010 0,692  
Significance 0,362 0,411 0,106 0,658 0,306 0,913   
cognitive Pearson’s r -0,030 0,012 -0,037 0,016 -0,073 0,108 0,056 0,924 
Significance 0,739 0,893 0,683 0,857 0,417 0,230 0,531  
Note. Numbers show in italic the square root of the average variance extracted. 
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The construct “organizational factors”, representing the perception of the respondents on the effect of 
organizational factors, seems to have a negative effect on the public procurement of sustainable 
innovation, meaning: lack of mandate; lack of coordination between procuring units; and management 
attention, lead to a lower level of procurement of sustainable innovation, giving support to research 
proposition 1: Organizational factors are negatively related to public procurement of sustainable 
innovation. 
It also appears there is a significant positive relation between the variables “projectsustinno”; 
“projectsust” and “creative” and “collectivism”. This means that a higher level of the (self-assessed) 
individual psychological factor “creativity and willingness to try new things” of the procurement 
official leads to the procurement of more sustainable and/or innovative products, services and/or 
processes, supporting research proposition 2a: Psychological factors are positively related to public 
procurement of sustainable innovation.  
A higher level of the variable “collectivism”, meaning a higher level of interest in colleague welfare 
which indicates a higher level of group conformity also seems to lead to the procurement of more 
sustainable and/or innovative products, services and/or processes. This gives support to research 
proposition 2b, which tells Psychosocial factors are positively related to public procurement of 
sustainable innovation.  
No other significant relations related to the research model were observed, there were some significant 
relations in the single item components from the organizational factors though, indicating the opinion 
of respondents has a relation with some variables: 
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Table 7: Correlations 2 
  Orgstruct leadership coordinlack comppolicy legislation cognitive projectsustinno 
Orgstruct R 1       
sign        
Leadership R 0,100 1      
sign 0,269       
Coordinlack R 0,088 0,278 1     
sign 0,326 0,002      
Comppolicy R 0,339 0,156 0,148 1    
sign 0,000 0,083 0,099     
legislation R 0,114 0,116 0,032 0,182 1   
sign 0,207 0,196 0,721 0,042    
Cognitive R 0,289 0,016 0,011 0,109 -0,050 1  
sign 0,001 0,858 0,901 0,226 0,583   
exaggerate R -0,020 -0,197 -0,221 -0,015 -0,061 0,016 1 
sign 0,825 0,027 0,013 0,870 0,502 0,857  
projectsustinno R -0,205 0,016 0,064 -0,047 -0,145 -0,030 0,020 
sign 0,022 0,856 0,476 0,602 0,108 0,739 0,821 
 
The opinion of respondents to the negative effect of Organizational structure on public procurement of 
sustainable innovation seems to support the findings from literature and qualitative research. The 
opinion of respondents on the negative effect of Lack of leadership and lack of coordination with other 
procuring units appears to have a relation with the positive attitude of the respondents to sustainability 
issues. The opinion on the negative effect of complexity of legislation appears to have a relation with 
the opinion on the negative effect of company policy. The experience of respondents has a positive 
relation with the opinion on the negative effect of organizational structure on public procurement of 
sustainable innovation.  
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4.2.13 Research model 
Model estimation and propositions 
The structural model which represents the relationships between the constructs that were proposed in 
the research model was analyzed with SEM-analysis. The found variance explained by the model is 
21,0%, indicating sustainable innovation can be explained by organizational, psychological, 
psychosocial factors and regulatory complexity. The results show that a significant negative relation 
exist between the construct organizational factors and public procurement of sustainable innovation (β 
=-0.239; p = 0.011). In addition, results show that a positive significant relation exist between the 
constructs psychological factors and public procurement of sustainable innovation (β = 0.263; p = 
0.000). The construct “psychosocial factors” also appears to be positively related to public 
procurement of sustainable innovation (β =0.255; p < 0.004). The effect was found of the influence of 
regulatory complexity on public procurement of sustainable innovation was found not to be 
sufficiently reliable (β = 0.101; p=0.265). No support was found for the influence of “organizational 
factors” on “psychological factors” (β = -0.077; p=0,494); for the influence of “regulatory complexity” 
on “psychological factors” (β = -0.028; p=0,749); and for the moderating effect of “psychosocial 
factors” on the relation between “organizational factors” and “psychological factors” (β = -
0.040; p=0,658). 
The results are represented in the theoretical model: 
Path coefficients are shown next to the relations. The percentage variance explained (r²) is shown 
inside the boxes: 
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Due to the absence of relevant effects between “organizational factors”, “regulatory complexity” and 
“psychological effects” and of the moderating effect of “psychosocial factors” on the relation between 
“organizational factors” and “psychological factors”, the research model is adapted as follows: 
  
4.2.14 Validated model 
 
 
Fig 4. 
The results from this adapted model show a significant negative relation between the construct 
organizational factors and public procurement of sustainable innovation. (β =-0.237; p=0.013), 
supporting Proposition P1. Next, a positive significant relation exists between the constructs 
psychological factors and public procurement of sustainable innovation (β = 0.264; p < 0.001) 
providing support for Proposition P2a. The construct “psychosocial factors” also is positively related to 
public procurement of sustainable innovation (β =0.261; p < 0.001), proving support for the 
Proposition (P2b). Finally, the effect of the influence of regulatory complexity on the public 
procurement of sustainable innovation was found not to be significant enough (β = 0.101; p=0,221). 
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Reliability and validity  The measured reliability of the constructs is represented in the table below: 
 Cronbach’s Alpha Composite reliability AVE 
Organizational factors 0,466 0,738 0,484 
 
Psychological factors 0,822 0,885 0,718 
 
Psychosocial factors 0,559 0,818 0,691 
 
Regulatory complexity - - - 
 
Public procurement of 
sustainable innovation 
0,739  0,679 0,527 
 
The composite reliability values of 0.80 and higher show that the constructs have high levels of 
internal consistency (0.70 = threshold). Also, the Average Variance Explained (AVE) values of the 
constructs were above the threshold level of 0.5 which shows that the set of indicators explain more 
than half of its variance.  
To prove the constructs to be distinctive to the other constructs the latent variable correlations are 
measured. The findings show that each construct is truly distinct from other constructs in the model 
(Table 8b). Each latent variable shared more variance with its own measures than with measure of 
other constructs. The conclusion is that all constructs have sufficient discriminant and convergent 
validity. 
 
Table 8b. Latent variable correlations 
 Organizational factors Psychological factors Psychosocial factors Regulatory complexity PPSI 
 
Organizational factors  
 
0,716     
Psychological factors  
 
-0.079 0,849    
Psychosocial factors 
 
0.012 0.124 0,832   
Regulatory complexity 
 
0.018 0.019 -0.084 1  
PPSI 0.192 0.294 0.270 -0.129 0,726 
 
Note. Numbers show in italic the square root of the average variance extracted. (PPSI=Public procurement of 
sustainable innovation). 
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The validation of the research propositions is represented below (Table 9; figure 5) 
Table 9. Structural path model 
Proposition  Paths β T-values P-values 
1 Supported Organizational factors                           Public procurement -0.237 2.663 0.008 
 
2 Supported Psychological factors                            Public procurement 0.264 3.935 0.000 
 
3 Supported Psychosocial factors                              Public procurement 0.261 3.467 0.001 
 
4 Not supported Regulatory complexity                          Public procurement -0.101 1.250 0.212 
 
 
 
Fig 5.  
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5. Conclusions, discussion and recommendations 
5.1  Conclusions 
This research was intended to gain deeper insight in the relevant factors that affect public procurement 
of sustainable innovation by viewing the public organization on the inside. Previous research had 
indicated several factors that obstruct public procurement of sustainability and innovation, but mostly 
viewed on from the supplier side only. Little research had taken place inside the public buying 
organization itself. The problem statement of this study therefore was formulated as follows: “What is 
the role of the public buying organization in the procurement of sustainable innovation”? 
The main findings of this research indicate that individual psychological factors of the procurement 
officials related to creativity, originality, inventiveness, willingness to try new things and collectivism 
have a significant positive effect on the public procurement of sustainability and/or innovation.  
Organizational factors appear to have a significant negative effect on the procurement of sustainable 
innovation. This concerns the items: management attention; lack of mandate; and lack of coordination 
between procuring units. 
The research produced some mixed findings also: Literature and the qualitative part of the research 
indicate that psychological factors as risk aversion, lack of education, lack of training and lack of 
experience of the procurement official; organizational factors as focus on performance issues rather 
than on sustainability, organizational culture, lack of education and training, lack of leadership, 
company policy, political pressure and legal factors as complexity of legislation, internal rules, and 
legislation law will have a negative effect on the procurement of sustainable innovation, while 
openness for unsolicited proposals and linking performance issues to sustainability issues can have a 
positive effect on it. These findings are not confirmed by the survey results so far. Where the opinion 
of a number of employees tells us these factors were relevant, no significant relation between this 
perception and the procurement of sustainable innovation could be determined.   
Following from literature, psychosocial factors were expected to have a moderating effect on the 
relation between organizational factors and psychological factors. This was not confirmed by both the 
qualitative and quantitative research though. Psychosocial factors related to collectivism were 
expected to have a significant direct positive effect on procurement of sustainable innovation, this was 
supported by the empirical findings of this research. 
 
5.2 Discussion 
The research propositions formulated in this research were as follows: 
P1: “Organizational factors are negatively related to public procurement of sustainable innovation.  
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Following from literature, the organizational factors: managerial control; management attention; 
organizational structure and organizational culture (Green, 2010; Preuss & Walker, 2011) and the 
factors: lack of coordination between purchasing units; lack of mandate given to the purchaser 
(Erridge & Greer, 2002; Knutsson & Thomasson, 2013; Morgan, 2008) were expected to be hindering 
for the public purchase of sustainable innovation. Analysis of the results from the interviews and the 
survey indeed produced a relevant negative relation between organizational factors and the 
procurement of sustainable innovation. This concerns mainly the organizational factors: lack of 
mandate; management attention; and lack of coordination between procuring units. The findings from 
semi-structured interviews confirm these findings, adding the items: linking performance issues to 
sustainability issues and openness for unsolicited proposals as being positive to public procurement of 
sustainable innovation.  
Theory predicts a relation between organizational factors and individual, psychological factors.  
Aspects of formal organization, such as specialization, norms of behavior and structural control 
devices, can act as barriers to sustainable development (Preuss & Walker, 2011).  Akgün et al. (2003) 
view individuals as both the source as the target in influence in the organization in their social 
cognition approach (Akgün et al., 2003).  Amabile (1997) identifies some organizational, extrinsic 
motivators as encouragement; support; freedom as enablers and organizational impediments as 
detrimental for intrinsic motivation and creativity (Amabile, 1997). These theoretical expectations 
could not be confirmed by this research though. A significant relationship between the construct 
“organizational factors” and the construct “psychological factors” could not be determined by the 
survey, though findings from the interviews indicate there should be an influence, especially a 
negative effect of organizational structure and culture was expected. A possible explanation for this 
could lie in the non-variability of the construct “organizational factors” in this specific research 
setting, forcing measurement of the items to be conducted by the assessment of the respondents on the 
relationship between organizational factors and public procurement of sustainable innovation. 
Apparently there is no relationship between this assessment and the self-assessed psychological factors 
as creativity and inventiveness.  
P2a: Psychological factors are positively related to public procurement of sustainable innovation. 
Preuss and Walker (2011) mention psychological factors of an affective and a cognitive nature, where 
affective individual factors stand for motivation, perceptions, attitudes and values, as a prerequisite for 
handling the barriers for procurement of sustainable innovation (Preuss & Walker, 2011).  Internal 
organizational stakeholders such as public procurement officials may influence environmental 
strategies of the organization (Sarkis et al., 2010). This research provides support for this proposition, 
in specific: the individual psychological factors creativity, originality, inventiveness and willingness to 
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try new things were found to have a direct positive effect on the procurement of sustainable 
innovation. For the construct “sustainability-affection” no significant relation with procurement of 
sustainable innovation could be determined in this research. 
Individual cognitive factors of the procurement official were expected to have an effect on the public 
procurement of sustainable innovation (Akgün et al., 2003; Bandura, 1986; Preuss & Walker, 2011). 
The empirical findings of this research produced only some support for this expectation. Some of the 
interviewed employees suspected the mentioned factors being important for the procurement of 
sustainable innovation. The survey did not confirm these findings though.  
  
P2b: Psychosocial factors are positively related to sustainable innovation.  
The theoretical expectations for this proposition were derived from the research of Akgün et al. 
(2003); Bandura (1986) and Preuss & Walker (2011). Group conformity, leading to adaptation of 
individual behavior to requirements of the formal organization was expected to have a moderating 
effect on the relation between organizational factors and the individual acting of the procurement 
official (Akgün et al., 2003; Bandura, 1986; Preuss & Walker, 2011). The empirical research of this 
study gave no support for this expectation whatsoever.  
The psychosocial factor “collectivism” was expected to have a significant direct positive effect on the 
procurement of sustainable innovation, explained by a positive relation between the aspect 
collectivism and environmental behavior, as found by Choo, Thyroff, Rapert & Park (2013): 
“Horizontal collectivism, vertical collectivism, and Confucian collectivism were all significantly 
related to environmental attitude” (Cho et al., 2013).  
 
P3: Regulatory complexity is negatively related to public procurement of sustainable innovation. 
Rules and procurement legislation resulting in inflexible procurement processes and complex 
legislation were expected to have an effect on the risk avoidance behavior of the procurement official, 
resulting in a negative effect on procurement of sustainable innovation (Aschhoff & Sofka, 2009; 
Knutsson & Thomasson, 2013; Schapper et al., 2006; Uyarra & Flanagan, 2009).  
Only little support for these proposition was found. Some interviewed employees suspect risk 
avoidance and legal factors to have a negative effect on the procurement of sustainable innovation. 
The survey results did not confirm these expectations however. Research of Pelkmans & Renda (2014) 
gives an indication that EU directives can have either positive or negative effects of on public 
procurement of innovation, dependent on the situation, and stating this should be viewed on case by 
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case (Pelkmans & Renda, 2014), possibly explaining the absence of results on this relation in this 
specific survey. Further van Assel, van der Grijp & Oosterhuis (2006) find EU rules not hindering for 
climate-friendly procurement if public procuring organizations, prior to tendering,  communicate their 
intention about what is to be procured and follow general tendering principles regarding transparency 
and non-discrimination (van Asselt et al., 2006), suggesting understanding of the possibilities in the 
procurement process can help to overcome the perceived obstacles in procuring sustainable solutions. 
Principal agent theory also may give an explanation for the deviation of the behavior of some 
procurement officials in favor of individual goals opposite or according to rules hindering 
procurement of sustainable innovation: the principal (management) does not and cannot fully possess 
the information the agent (procurement official) obtains (Eisenhardt, 1989; Harris & Raviv, 1979), 
possibly creating the opportunity for some procurement official to act according to personal, intrinsic 
motivation in favor of or perhaps opposite procurement of sustainable innovation. Apparently, 
legislation and rules are perceived as hindering for procurement of sustainable innovation by some, 
but in effect, the rules appear not hindering for those who understand the possibilities and can and 
want to make use of them or deal with them. 
5.3  Recommendations for practitioners  
This research provides some useful insights for practical use. It appears that for the application of the 
instrument “public procurement” with the objective to enhance sustainable innovation, merely putting 
“sustainability” as a strategic goal or appointing “sustainable innovation” as a specific program by the 
public organization does not suffice to exploit the full force of public money to enhance sustainability 
and innovation. Though top management wants to implement these issues, lower management and 
procurement officials are often led by the daily concerns, which are more focused on the performance 
issues money, time and compliance. The creative, inventive and innovative employees, who score high 
on collectivism manage to deploy public money on sustainable, innovative products, services and 
processes, apparently not hindered by complex legislation, rules, group pressure or organizational 
factors. In order to use public money for sustainability and innovation, top management of public 
organizations could rely on individuals who are genuinely concerned with sustainability and 
innovation in the procurement process. Furthermore, specific education and training of the procurers 
on procurement rules and legislation regarding sustainable, innovative solutions can improve 
understanding of the officials on the possibilities the procurement rules and legislation offer to achieve 
a higher level of procurement of sustainability and innovation. On the organizational level, 
improvements could be made. Separate departments typically have separate objectives, whereas 
sustainability and innovation objectives are overarching. Combining sustainability and innovation 
objectives with other performance objectives such as reliability, safety and cost savings is key. Also , 
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on the organizational level, more cooperation with other procuring units would be beneficial, as is 
enlarging mandate of procurers and management attention.  
 
5.4  Recommendations for further research 
Limitations 
This research knows some limitations. The study was conducted within one public organization in the 
Netherlands. The organizational aspects could be regarded as fairly constant within one organization. 
Cognitive aspects of the procurers were for practical reasons measured by educational level, working 
experience and experience with public procurement, assuming educational level predicts cognitive 
skills (Richards & Sacker, 2003). A more extensive cognitive ability test could possibly produce a 
more recognizable effect. Furthermore, the presented model is by no means a comprehensive model. 
Future research could extend this model or look for different connections between the constructs. In 
addition, the findings are based on a relatively small sample size which limits the extent to which the 
results can be generalized. Given these characteristics the research findings should be viewed as 
exploratory rather than conclusive. 
 Recommendations for researchers 
For academic and practical purposes, it would be interesting to repeat the research in another public 
buying organization in the Netherlands, which might produce more support for the generalizability. 
Broadening the research to more public organizations simultaneously could provide more insight in 
the effect of organizational aspects on the procurement of sustainable innovation. Conducting this 
research in another EU country would provide useful complementary insights, placing the research in 
another societal and cultural setting. It also could be useful to repeat the research in following years, 
longitudinal research would possibly reveal a changing societal attitude to the sustainability aspects, 
represented in the attitudes of the procurers to sustainability issues. 
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Encouraging sustainable innovation through public procurement 
Questionnaire A: semi-structured interview management. 
Name:    KB 
Professional position:  Manager 
Date of interview:   4-8-2015 
Interviewer:   Martin Eikelboom 
 
id Question P RQ Answer 
M1 Can you tell me something about the most important issues the organization should focus on nowadays? 
P2 RQ1 Focus on things which are close to people. Experimenting, re-use of materials, sustainability 
M2 In what way do political or government targets towards sustainability, innovation and 
performance have an effect on managing the organization? 
P2 RQ1 We have a covenant with the Ministry of Infrastructure concerning sustainability. The “MJA 2020”. We agreed upon a CO2 reduction level of 30% by 2020. This is not enough, we should translate this 
agreement in key performance indicators and implement them in our procedures. 
M3 In how far and in what way is performance as a political or government issue translated to the written and non-written directives 
towards the organization? 
P1 RQ1 They are recognizable in the “borders” of the organization. We act compliant. There are not very much guidelines. 
M4 In how far and in what way is product-, service- and process-innovation translated to the written and non-written directives towards the organization? 
P1 RQ1 There is given little room for innovation. We need “risk-takers” who have the “gut” to try out new initiatives. Some project managers have.  
M5 In how far and in what way is sustainability translated to the written and non-written directives towards the organization? 
P1 RQ1 Same as above. We have the “CO2 prestatieladder”, an instrument for giving advantage in tenders  to suppliers who score high in this ranking. 
M6 In how far do performance objectives conflict with objectives 
towards procurement of sustainability and/or innovation? 
P2 RQ1 Avoiding risk is being rewarded in our organization. Reliability and sustainability prevail. 
   
M7 Can you give me a importance ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 1. Performance 2. And 3. Innovation and sustainability equal 
M8 In what way does procurement of sustainable innovation fit in the objectives of the organization? 
P1 RQ1 Sustainability fits, it is even a strategic goal. Everyone supports this, but capacity to really implement it lacks. 
M9 What is your personal affection towards respectively sustainability, 
innovation and performance? 
P2 P6 RQ1 RQ3 There is a personal drive for sustainability 
M10 Can you give your opinion on the effect of managerial control, organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 Management control has a negative effect. Our structure, separation between projects and maintenance is not supportive. Our organizational culture is mainly risk avoiding. Implementing sustainability and innovation requires “gut” 
M11 In what way can procurement of sustainable innovation be affected by enlarging the mandate of the procurers? 
P8 RQ2 It can help, we are forced to work with a lot of formats and accountability. It gives less time for initiatives. 
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M12 In what way is in your opinion procurement of sustainable innovation affected by coordination with other public buyers? And are there currently programs or 
examples of this issue? 
P9 RQ2 It affects. We have a cooperation with “Rijkswaterstaat” called “sustainable GWW”. We have a cooperation with energy companies called “fair infra”. The “stationsscan”is an example. 
M13 Can you give me your opinion on the relation of the training and procurement skills of the procurers to the procurement of sustainability and innovation? 
P5 RQ3 There is insufficient training of our procurement officials regarding the subject of sustainability 
M14 In what way does complexity of legislation affect the procurement of sustainable innovation in your 
opinion? 
P7 RQ4 It affects. It I not just a case for our company, but also for the suppliers. 
M15 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 I think they have. Not sure 
M16 Do you think factors inside or outside the organization encourage or hinder procurement of sustainable innovation? If yes, do you have an idea which factors these are? 
  Opening incentives, stimulating in tenders would help. We could cooperate with RWS and Government  
M17 Can you tell something about 
procurement of sustainable innovation(s) in general? 
  We should give more time for people to implement initiatives, 
more room for the employees with “gut”. Capacity is a problem. 
 
End of interview 
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Encouraging sustainable innovation through public procurement 
Questionnaire A: semi-structured interview management. 
Name:    RJ 
Professional position:  Manager 
Date of interview:   18-6-2015 
Interviewer:   Martin Eikelboom 
 
id Question P RQ Answer 
M1 Can you tell me something about the most important issues the organization should focus on nowadays? 
P2 RQ1 After procurement of “green energy” now it’s the time to push through on energy-reduction. We now only marginally chart where our main energy-absorbers are. The follow through of dealing with these “big-spenders” even is slower. For example applying “smart” sensors on train-stations to dim the lights at night when not needed is hindered by bureaucracy. Circular procurement, not only for office supplies, but also for maintenance and projects. Challenge the market!  
Re-use of materials offers opportunities, but rules (in our maintenance department) are not set out to this yet.  Do they dare to change rules? If yes, under which conditions? About innovation: maximize transparency about our dilemma’s, performance, etcetera, so the “outside world” can check us better and is given the opportunity to think about smart solutions that can help us on the basis of our data. 
M2 In what way do political or government targets towards sustainability, innovation and performance have an effect on managing the organization? 
P2 RQ1 Positive influence by the LTSA (Log term rail agenda) and our concession. Increasingly by regional and local governments. Every alderman would like to have the most sustainable train station in his portfolio. Negative: transparency and openness is still insufficiently imposed by the State. Negative: sustainable, innovative options often stop because of political influence or financial pressure. Not always the best option 
is selected because promises have been made on a specific design.  
M3 In how far and in what way is performance as a political or government issue translated to the written and non-written directives 
towards the organization? 
P1 RQ1 Financial limits are set out by government 
M4 In how far and in what way is product-, service- and process-innovation translated to the written and non-written directives towards the organization? 
P1 RQ1 Our innovation department is the “engine” of new ways of doing things Process-innovation has increased in recent years because of applying the “lean” philosophy. Our personnel reduction forces process- and service innovation Pressure from customers (train companies, locov, etc.) increases to 
put our services more aimed at our customers LTSA and concession force us to operate more in the chain. 
M5 In how far and in what way is sustainability translated to the written and non-written directives towards the organization? 
P1 RQ1 Sustainable and innovative rail is one of our four strategic goals. This is translated in our long term sustainability plan. It is also embedded in the LTSA and our concession  
M6 In how far do performance objectives conflict with objectives towards procurement of sustainability and/or innovation? 
P2 RQ1 Many sustainable initiatives strand or are delayed by prioritizing money. Our board has challenged employees. Sustainable options are allowed to cost money. 
M7 Can you give me a importance ranking of the organization to the 
next three issues: performance, innovation, sustainability? 
P2 RQ1 1. Performance 2. Sustainability 
3. Innovation Rail is by origin a conservative sector. Innovation is difficult, because it leads to specials which we find difficult to control. 
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M8 In what way does procurement of sustainable innovation fit in the objectives of the organization? 
P1 RQ1 Procuring sustainable innovation is a necessity to achieve our strategic goals. We have to be prudent about putting contracts in the market which hinder innovation 
M9 What is your personal affection 
towards respectively sustainability, innovation and performance? 
P2 
P6 
RQ1 
RQ3 
Our today’s economic system has gone bankrupt. We pillage the 
earth and have made ourselves hostage in a financial world in which is nothing more important than money. The coming years we have to transcend to a circular economy, in which growth of welfare stays possible without plundering the earth for it. 
M10 Can you give your opinion on the effect of managerial control, 
organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 I don’t know what this means in our organization. My gut feeling says it’s a good thing if management emphasis the priority of 
sustainability and innovation. Above that we must not prescribe it too much. 
M11 In what way can procurement of sustainable innovation be affected by enlarging the mandate of the 
procurers? 
P8 RQ2 I generally believe that enlarging mandate leads to ownership and pro-activity 
M12 In what way is in your opinion procurement of sustainable innovation affected by coordination with other public buyers? And are there currently programs or examples of this issue? 
P9 RQ2 There are some programs, I don’t know the details. ProRail can together with other large buyers play a huge role in create a turning point towards a circular economy. There is a risk: by making long-year contracts there is a possibility that sustainable, but not the most sustainable option is selected. 
M13 Can you give me your opinion on the relation of the training and procurement skills of the procurers to the procurement of sustainability and innovation? 
P5 RQ3 I don’t have an opinion on that 
M14 In what way does complexity of legislation affect the procurement of sustainable innovation in your opinion? 
P7 RQ4 I don’t know 
M15 Do you have an idea if your colleagues have a similar view 
towards sustainable innovation and the procurement of it?  
P4 RQ4 We really have to make a catch-up effort. A lot of colleagues don’t even know the strategic goal of sustainable rail. Let alone be the 
opportunities and importance for our organization 
M16 Do you think factors inside or outside the organization encourage or hinder procurement of sustainable innovation? If yes, do you have an idea which factors 
these are? 
  Internally: Do we know the goals regarding sustainability and innovation? Do we feel enough support from top management? When it comes down to it: do we really put our deads where our mouth is and choose for sustainable solutions? 
M17 Can you tell something about procurement of sustainable innovation(s) in general? 
  Nothing besides the above 
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Encouraging sustainable innovation through public procurement 
Questionnaire A: semi-structured interview management. 
Name:    MM 
Professional position:  Manager 
Date of interview:   18-6-2015 
Interviewer:   Martin Eikelboom 
 
id Question P RQ Answer 
M1 Can you tell me something about the most important issues the organization should focus on 
nowadays? 
P2 RQ1 Punctuality, Reliability, Safety. Sustainability is in it’s infancy within this organization. The activities concerning sustainability are now concentrated in one separate department. A lot of uncoordinated 
initiatives were employed.Not very much focus on sustainabillity 
M2 In what way do political or government targets towards sustainability, innovation and performance have an effect on managing the organization? 
P2 RQ1 The organization is somewhat influenced bij politics and government. Societal pressure is primarily on punctuality and relaiability, not on sustainability. 
M3 In how far and in what way is performance as a political or government issue translated to the written and non-written directives towards the organization? 
P1 RQ1 Reliability , punctuality and safety prevail 
M4 In how far and in what way is 
product-, service- and process-innovation translated to the written and non-written directives towards the organization? 
P1 RQ1 There are some initiatives 
M5 In how far and in what way is sustainability translated to the 
written and non-written directives towards the organization? 
P1 RQ1 There are some initiatives, our tender documents are still not fully geared with it. 
M6 In how far do performance objectives conflict with objectives towards procurement of sustainability and/or innovation? 
P2 RQ1 They can conflict. Time, money often prevail in projects 
M7 Can you give me a importance ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 1. Time/money 2. Sustainability and innovation equally 
M8 In what way does procurement of sustainable innovation fit in the 
objectives of the organization? 
P1 RQ1 Fully, sustainability is a strategic goal. Sustainable innovation was a recent programme 
M9 What is your personal affection towards respectively sustainability, innovation and performance? 
P2 P6 RQ1 RQ3 Personally I have a great affection to sustainability. 
M10 Can you give your opinion on the effect of managerial control, 
organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 We don’t have the ideal organizational structure for Life cyckle costs 
Our culture is aimed at controlling. “New things” (sustainability, innovation) are not viewed upon as very important. More like “window dressing” 
M11 In what way can procurement of sustainable innovation be affected 
by enlarging the mandate of the procurers? 
P8 RQ2 It can help a little, but is not a prerequisite. Management should give direction. 
M12 In what way is in your opinion procurement of sustainable innovation  affected by coordination with other public buyers? And are 
P9 RQ2 In our contracts with provinces and cities it is important 
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there currently programs or examples of this issue? 
M13 Can you give me your opinion on the relation of the training and 
procurement skills of the procurers to the procurement of sustainability and innovation? 
P5 RQ3 Depends by person. Education and training is surely of importance by my opinion. 
M14 In what way does complexity of legislation affect the procurement of sustainable innovation in your 
opinion? 
P7 RQ4 Complexity provides barriers. “how is sustainability arranged within the organization” more clarity would be helpful 
M15 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 I have the idea I’ mostly concerned with it, 
M16 Denkt u dat factoren binnen of 
buiten de organisatie publieke inkoop van duurzame innovatie stimuleren of belemmeren? Zo ja, heeft u een beeld welke factoren dat zijn? 
  Yes, we could give more attention to the subject on our internal 
website, give more publicity. Arranging it financially would also help 
M17 Kunt u in zijn algemeenheid nog iets 
zeggen over de inkoop van duurzame innovatie(s)? 
  It is an interesting subject. Maybe we could try benchmarking. 
How do other, comparable organizations tackle the subject, for instance in Switserland? 
 
End of interview 
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Encouraging sustainable innovation through public procurement 
Questionnaire A: semi-structured interview management. 
Name:    HO 
Professional position:  Manager 
Date of interview:   13-8-2015 
Interviewer:   Martin Eikelboom 
 
id Question P RQ Answer 
M1 Can you tell me something about the most important issues the organization should focus on nowadays? 
P2 RQ1 Safety, reliability. Sustainability is mentioned in words, less in actions.If sustainability has to compete with system reliability and safety, it mostly loses. If it is set out through management it has a better chance of succeeding.If combinations are formed with other organizations in this field there is a high successfactor: for instance: a cooperation with NS concerning sustainable procurement of energy in relation to electrical point heating. If suppliers discover that sustainable 
initiatives lead to economic advantage it will lead to breakthrough in this area. 
M2 In what way do political or government targets towards sustainability, innovation and performance have an effect on managing the organization? 
P2 RQ1 Our technical prescriptions and rules are compliant with legislation. For procurement law this is somewhat more difficult. Our company rules are not diversified, leading to conflicting guidelines. Our organization is primarily being accounted for reliability of our systems. There is an opportunity to implement 
more sustainable initiatives, but the real “drive”lacks. 
M3 In how far and in what way is performance as a political or government issue translated to the written and non-written directives towards the organization? 
P1 RQ1 They are translated. The emphasis is mainly on reliability of our systems and on safety. 
M4 In how far and in what way is product-, service- and process-innovation translated to the written and non-written directives towards the organization? 
P1 RQ1 Not really implemented. 
M5 In how far and in what way is 
sustainability translated to the written and non-written directives towards the organization? 
P1 RQ1 Sustainability is a strategic goal. If we act like it is the question 
M6 In how far do performance objectives conflict with objectives towards procurement of 
sustainability and/or innovation? 
P2 RQ1 A lot of initiatives fail because of it. 
M7 Can you give me a importance ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 Safety, sustainability, innovation 
M8 In what way does procurement of sustainable innovation fit in the objectives of the organization? 
P1 RQ1 It fits fully 
M9 What is your personal affection towards respectively sustainability, innovation and performance? 
P2 P6 RQ1 RQ3 Sustainability is important. In the organization a lot of people think it’s important. Innovation less. We are more like a maintainer and avoid risks. 
M10 Can you give your opinion on the effect of managerial control, organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 Managerial control certainly has influence. Our organizational structure is not helpful. Managerial attention is very important. I’m of the opinion we practice in words, but not in deeds in this moment. 
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M11 In what way can procurement of sustainable innovation be affected by enlarging the mandate of the procurers? 
P8 RQ2 I think this has no significant effect. 
M12 In what way is in your opinion procurement of sustainable innovation  affected by coordination with other public buyers? And are there currently programs or examples of this issue? 
P9 RQ2 It is relevant. Momentarily we have a cooperation with “NS” (Dutch Railroad) concerning procurement of sustainable energy 
M13 Can you give me your opinion on the relation of the training and procurement skills of the procurers to the procurement of sustainability and innovation? 
P5 RQ3 There is still something to gain in this field, for instance on the subject of sustainability. 
M14 In what way does complexity of legislation affect the procurement of 
sustainable innovation in your opinion? 
P7 RQ4 Rules and legislation are very complex. To be compliant to them asks a lot of the attention of management, it draws away the 
attention to sustainability. For instance developing innovative, sustainable solutions together with a market party is made impossible for reasons of tender legislation. It is very hard to formulate a tender with the possibility for innovative, sustainable solutions without taking risk, therefore this is mostly avoided. 
M15 Do you have an idea if your colleagues have a similar view 
towards sustainable innovation and the procurement of it?  
P4 RQ4 In our department which is responsible for maintenance managers are fully focused on reliability and safety. Sustainability is viewed 
upon as less relevant. Innovation also. Bottomline is that it is important, but focus is on other things.  
M16 Do you think factors inside or outside the organization encourage or hinder procurement of sustainable innovation? If yes, do 
you have an idea which factors these are? 
  If we manage to link the concept of sustainability to the concept of reliability this would give a boost to implementing sustainability in our organization. For instance: from the viewpoint of reliability it is unwanted to have situations in which trains hav to drive with 
limited speed for reasons of malfunction of the safety systems. This is a reliability issue, but the constant braking and accelerating of trains is also costly energy-wise, and therefore not sustainable. 
M17 Can you tell something about procurement of sustainable innovation(s) in general? 
  No, Nothing further than above mentioned 
 
End of interview 
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Encouraging sustainable innovation through public procurement 
Questionnaire A: semi-structured interview management. 
Name:    MP 
Professional position:  Member of the board 
Date of interview:   23-6-2015 
Interviewer:   Martin Eikelboom 
 
id Question P RQ Answer 
M1 Can you tell me something about the most important issues the organization should focus on 
nowadays? 
P2 RQ1 Short term: Reliability Long term: 4 strategic goals: Safe, reliable, punctual and sustainable 
M2 In what way do political or government targets towards sustainability, innovation and performance have an effect on managing the organization? 
P2 RQ1 Politics exert a great deal of influence: “Bewuste bouwer”; plan environment & sustainability;  
M3 In how far and in what way is performance as a political or government issue translated to the written and non-written directives towards the organization? 
P1 RQ1 We are fully compliant 
M4 In how far and in what way is 
product-, service- and process-innovation translated to the written and non-written directives towards the organization? 
P1 RQ1 I think we are compliant, maybe the ambition is higher than we 
can achieve. 
M5 In how far and in what way is sustainability translated to the 
written and non-written directives towards the organization? 
P1 RQ1 We are compliant, have a sustainability ambition. A lot of initiatives are deployed. We do this in a way which fits us, CO2 
reduction a lot. “Focus on things we can influence. 
M6 In how far do performance objectives conflict with objectives towards procurement of sustainability and/or innovation? 
P2 RQ1 Not conflicting. I would like to remark that “innovation” is a means to a goal, not a goal. 
M7 Can you give me a importance ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 No ranking, all equal 
M8 In what way does procurement of sustainable innovation fit in the 
objectives of the organization? 
P1 RQ1 This fits in our goals 
M9 What is your personal affection towards respectively sustainability, innovation and performance? 
P2 P6 RQ1 RQ3 Performance prevails, next sustainability (not a highflyer). Innovation yes, but as a means. 
M10 Can you give your opinion on the effect of managerial control, 
organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 Yes, it is hard to arrange things through hierarchical control. 
M11 In what way can procurement of sustainable innovation be affected 
by enlarging the mandate of the procurers? 
P8 RQ2 I think this doesn’’t have an effect 
M12 In what way is in your opinion procurement of sustainable innovation  affected by coordination with other public buyers? And are 
P9 RQ2 Yes, joint teams, there is an alliance with “Rijkswaterstaat” 
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there currently programs or examples of this issue? 
M13 Can you give me your opinion on the relation of the training and 
procurement skills of the procurers to the procurement of sustainability and innovation? 
P5 RQ3 I think we are not fully equipped that way 
M14 In what way does complexity of legislation affect the procurement of sustainable innovation in your 
opinion? 
P7 RQ4 I don’t think that legislation is an issue. Our own prescriptions are. 
M15 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 I think the same way. In fact we are looking for ways to get a grip on the issue. It asks something of management en of our employees also. 
M16 Do you think factors inside or 
outside the organization encourage or hinder procurement of sustainable innovation? If yes, do you have an idea which factors these are? 
  I think focus and time is important. In this moment our focus is 
mainly on other things. 
M17 Can you tell something about 
procurement of sustainable innovation(s) in general? 
  no 
 
End of interview 
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Encouraging sustainable innovation through public procurement 
Questionnaire A: semi-structured interview management. 
Name:    BS 
Professional position:  Member of the board 
Date of interview:   24-6-2015 
Interviewer:   Martin Eikelboom 
 
id Question P RQ Answer 
M1 Can you tell me something about the most important issues the organization should focus on nowadays? 
P2 RQ1 Our 4 strategic goals: Safety, reliability, punctual and sustainable. Within it we should focus on our customers, specialists and the chains in btween.  
M2 In what way do political or government targets towards sustainability, innovation and performance have an effect on managing the organization? 
P2 RQ1 Our autonomy is limited. The ministry of Infrastructure exerts a great deal of influence on our doings. His forms a dilemma 
M3 In how far and in what way is performance as a political or government issue translated to the written and non-written directives towards the organization? 
P1 RQ1 Fully 
M4 In how far and in what way is product-, service- and process-
innovation translated to the written and non-written directives towards the organization? 
P1 RQ1 1:1 translated into guidelines 
M5 In how far and in what way is sustainability translated to the written and non-written directives 
towards the organization? 
P1 RQ1 All translated into guidelines 
M6 In how far do performance objectives conflict with objectives towards procurement of sustainability and/or innovation? 
P2 RQ1 They are experienced as conflicting, but in fact they don’thav to be. 
M7 Can you give me a importance 
ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 We have several stakeholders, our “factory” is in the whole of the 
Netherlands. We have to be predictable. There is more pressure on the organization regarding safety and reliability as it is on sustainability. 
M8 In what way does procurement of sustainable innovation fit in the objectives of the organization? 
P1 RQ1 Innovation as a means to obtain continuous improvement. Performance first.  
M9 What is your personal affection towards respectively sustainability, innovation and performance? 
P2 P6 RQ1 RQ3 It’s very close to my heart. We should try to organize it in a way that it is related to a business problem, in that way it will be “pulled out of our hands” 
M10 Can you give your opinion on the effect of managerial control, organizational structure and 
organizational culture towards procurement of sustainable innovation? 
P3 RQ2 Management should give the opportunity te experiment.  
M11 In what way can procurement of sustainable innovation be affected by enlarging the mandate of the 
procurers? 
P8 RQ2 I think this will have no effect 
M12 In what way is in your opinion procurement of sustainable P9 RQ2 No cooperation for the cooperation solely 
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innovation  affected by coordination with other public buyers? And are there currently programs or examples of this issue? 
M13 Can you give me your opinion on the relation of the training and procurement skills of the procurers to the procurement of sustainability and innovation? 
P5 RQ3 I think they are sufficiently equipped 
M14 In what way does complexity of 
legislation affect the procurement of sustainable innovation in your opinion? 
P7 RQ4 It as an effect 
M15 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 No 
M16 Do you think factors inside or outside the organization encourage or hinder procurement of sustainable innovation? If yes, do you have an idea which factors these are? 
  Because of procurement law it is hard to develop new things with companies. 
M17 Can you tell something about procurement of sustainable innovation(s) in general? 
   
 
End of interview 
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Encouraging sustainable innovation through public procurement 
Questionnaire A: semi-structured interview management. 
Name:    HS 
Professional position:  Manager 
Date of interview:   18-6-2015 
Interviewer:   Martin Eikelboom 
 
id Question P RQ Answer 
M1 Can you tell me something about the most important issues the organization should focus on nowadays? 
P2 RQ1 Reliability and safety. Sustainability gains more attention 
M2 In what way do political or government targets towards sustainability, innovation and 
performance have an effect on managing the organization? 
P2 RQ1 Organization acts very autonomously. Government directives to generally formulated, this gives opportunity for multiple interpretations 
M3 In how far and in what way is performance as a political or government issue translated to the written and non-written directives 
towards the organization? 
P1 RQ1 Partly written, for every project a businesscase is formulated in which mandatory items concerning performance are written down. 
M4 In how far and in what way is product-, service- and process-innovation translated to the written and non-written directives towards the organization? 
P1 RQ1 I don’t know that 
M5 In how far and in what way is sustainability translated to the written and non-written directives towards the organization? 
P1 RQ1 Through our “CO2-prestatieladder”: an instrument for assessing suppliers. Also through our pre-qualification system.  
M6 In how far do performance objectives conflict with objectives 
towards procurement of sustainability and/or innovation? 
P2 RQ1 Time and money prevail. Safety is an important issue. Sustainability gets lesser attention. Innovation even lesser. 
M7 Can you give me a importance ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 First performance: safety, reliability and money, then sustainability, then innovation 
M8 In what way does procurement of sustainable innovation fit in the objectives of the organization? 
P1 RQ1 Totally, Sustainability is a strategic goal of the organization. 
M9 What is your personal affection towards respectively sustainability, innovation and performance? 
P2 P6 RQ1 RQ3 I personally have an affection to sustainability 
M10 Can you give your opinion on the effect of managerial control, organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 Managerial control and attention is important.  Our company structure is not favorable to it. Culture is very important 
M11 In what way can procurement of sustainable innovation be affected by enlarging the mandate of the procurers? 
P8 RQ2 It would be helpful 
M12 In what way is in your opinion procurement of sustainable 
innovation  affected by coordination 
P9 RQ2 I don’t know 
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with other public buyers? And are there currently programs or examples of this issue? 
M13 Can you give me your opinion on 
the relation of the training and procurement skills of the procurers to the procurement of sustainability and innovation? 
P5 RQ3 There has been to little attention to this subject. It is important 
M14 In what way does complexity of legislation affect the procurement 
of sustainable innovation in your opinion? 
P7 RQ4 I think it affects it. It also offers opportunities. 
M15 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 I don’t know.  
M16 Do you think factors inside or outside the organization encourage or hinder procurement of sustainable innovation? If yes, do you have an idea which factors these are? 
  Two important pillars where we could do something: 1. We don’t do anything about product development 2. Our only instrument is the “CO2 prestatieladder”, we could do something about process development. 
M17 Can you tell something about procurement of sustainable innovation(s) in general? 
  Prescriptions and rules are limiting 
 
End of interview 
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Encouraging sustainable innovation through public procurement 
Questionnaire C: semi-structured interview Project manager. 
Name:  JB 
Professional position: Project manager 
Date of interview: 22-6-2015 
Interviewer:  Martin Eikelboom 
 
id Question P RQ Answer 
PM1 On what issues does your management focus on nowadays? In what way does this affect procurement of sustainable innovation? 
P2 RQ1 We have to deliver a reliable product. Safety is on 1. Three years ago sustainability was added to the strategic goals. All management contracts contain sustainability as a KPI. Innovation is more “nice to have” Focus is om performance 
PM2 In what way are EU directives and national law regarding sustainability process-, product-, and service-innovation translated into written and non-written directives and guidelines of your management and organization? 
P2 RQ1 I don’t know. We participate in “Sustainable GWW)” we have the CO2 prestatieladder. 
PM3 In how far do performance objectives conflict with objectives towards procurement of sustainability and/or innovation? 
P2 RQ1 If we invest on the front, we can earn the investments back. Problem is the barriers between the financial sources and the destination of it. 
PM4 Can you give me a importance ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 Our long-term performance depends on sustainability 
PM5 In what way does procurement of sustainable innovation fit in the objectives of the organization? 
P1 RQ1 Sustainability is a strategic goal. We have 4 strategic goals. Ending in 2015 there were 7 change orders, one of them was sustainable innovation. 
PM6 What is your personal affection towards respectively sustainability, innovation and performance? 
P6 RQ3 Our log-term performance must be more sustainable 
PM7 Can you give your opinion on the effect of managerial control, organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 Management of our procurement department has a problem translating our strategic goals into guidelines and rules. On the work floor there is a lot of knowledge. Work pressure is high. There is a lack of time to implement. 
PM8 In what way can procurement of sustainable innovation be affected by enlarging your mandate? 
P8 RQ2 Mandate is not limiting 
PM9 In what way is in your opinion procurement of sustainable innovation  affected by coordination with other public buyers or other departments? And are there currently programs or examples of this issue? 
P9 RQ2 Yes, can be improved by offering clarity to the market and offering more influence. We are cooperating with RIjkswaterstaat on the “sustainable GWW program. Not only cooperation with other government agencies would be helpful but also cooperation with market parties. 
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PM10 Can you give me your opinion on the relation of your training and procurement skills towards the procurement of sustainability and innovation? 
P5 RQ3 There is a basic knowledge.  
PM11 In what way does complexity of legislation affect the procurement of sustainable innovation in your opinion? 
P7 RQ4 Our internal rules have an influence. Legislation and rules are complex in the sense that they are not easily to change.  
PM12 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 Our departments which are involved with supplying rules are not very enthusiastic for change.  Within the projects department one is susceptible to the idea.  
PM13 What is the influence of your colleagues or other groups towards your acting or opinion on procurement of sustainable innovation? 
P4 RQ4 There is influence in a positive sense, also form external parties.  
PM14 Do you think factors inside or outside the organization encourage or hinder procurement of sustainable innovation. Do you have an idea which factors these are? 
  Yes, stakeholders which expect a certain role of us. Internally: there are specific officials appointed, which is a positive thing. Appointed tasks for sustainability and innovation. Our company policy has a strategic goal concerning sustainability. There was a program for sustainable innovation. 
PM15 Can you say something about procurement of sustainable innovation in general? 
  It would help if we succeed to clarify to the market which problems we would have solved. The market comes with a lot of initiatives. It would be more satisfying if we would specifically ask what we want. Initiatives are sometimes ignored.   
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Encouraging sustainable innovation through public procurement 
Questionnaire C: semi-structured interview Project manager. 
Name:  TC 
Professional position: Project manager 
Date of interview: 25-6-2015 
Interviewer:  Martin Eikelboom 
 
id Question P RQ Answer 
PM1 On what issues does your management focus on nowadays? In what way does this affect procurement of sustainable innovation? 
P2 RQ1 In our innovation department we respond to questions from the organization. They focus mainly on reliability, availability and punctuality.   
PM2 In what way are EU directives and national law regarding sustainability process-, product-, and service-innovation translated into written and non-written directives and guidelines of your management and organization? 
P2 RQ1 He “Long-term Rail Agenda”(LTSA) offers possibilities for innovation and sustainability. It is input for charting our course. 
PM3 In how far do performance objectives conflict with objectives towards procurement of sustainability and/or innovation? 
P2 RQ1 We are a risk-guided organization. Often innovation and sustainability gets lesser attention than money or reliability. Innovation is hindered by it and for sustainability it’s even a bigger problem.  
PM4 Can you give me a importance ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 Performance, performance, performance, innovation, sustainability. 
PM5 In what way does procurement of sustainable innovation fit in the objectives of the organization? 
P1 RQ1 That’s a broad formulated question. We buy research, brainpower, not often products  
PM6 What is your personal affection towards respectively sustainability, innovation and performance? 
P6 RQ3 If we want to keep performing in the future innovations are essential. Sustainability is the basis. Not make something 10% more efficient, but produce something 10 times better. No window dressing.  
PM7 Can you give your opinion on the effect of managerial control, organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 Scarce, Everything is “wrapped in a dashboard” (KPI’s). Nothing is tactile 
PM8 In what way can procurement of sustainable innovation be affected by enlarging your mandate? 
P8 RQ2 I dont have a problem with that yet, my manager thinks the same of these things.  
PM9 In what way is in your opinion procurement of sustainable innovation  affected by coordination with other public buyers or other departments? And are there currently programs or examples of this issue? 
P9 RQ2 In our procurement department I see very little movement. The problem is that our “CO2 ladder”is just a gneric tool to score companies, but it says nothing about projects and products. We should focus more on these. There is too much confidence in a system in which companies are expected to start up sustainable innovations and projects. 
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PM10 Can you give me your opinion on the relation of your training and procurement skills towards the procurement of sustainability and innovation? 
P5 RQ3 Is there any???  
PM11 In what way does complexity of legislation affect the procurement of sustainable innovation in your opinion? 
P7 RQ4 Innovating is not just a rational process. It also involves trust and feeling (the “connection” to each other). Sometimes tender rules form an obstruction. This is very hard for companies, they want to participate in innovation, but if a tender afterwards is out of the question because of pre-knowledge, this is not very stimulating. 
PM12 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 No  
PM13 What is the influence of your colleagues or other groups towards your acting or opinion on procurement of sustainable innovation? 
P4 RQ4 Limited, everyone thinks risk averse  
PM14 Do you think factors inside or outside the organization encourage or hinder procurement of sustainable innovation. Do you have an idea which factors these are? 
  Course is essential, and vigour. And judgement. Our top executives can point out sustainability as important, or lower level management it’s often a KPI thingy. 
PM15 Can you say something about procurement of sustainable innovation in general? 
  We should focus on how we can deploy procurement to stimulate the market to innovate. Really invest in that. “walk the talk” 
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Encouraging sustainable innovation through public procurement 
Questionnaire C: semi-structured interview Project manager. 
Name:  FW 
Professional position: Project manager 
Date of interview: 24-6-2015 
Interviewer:  Martin Eikelboom 
 
id Question P RQ Answer 
PM1 On what issues does your management focus on nowadays? In what way does this affect procurement of sustainable innovation? 
P2 RQ1 Our management focuses on “short-term problems. Momentarily we are guided by political and societal opinion. We also have to deal with the personnel reduction of our organization.  Safety is seen as important, Sustainability is viewed upon as less important. There are some initiatives, but there is no pressure to do something about it. We are more cost-driven than sustainability-driven. There is no incentive or stimulation to organize our work with sustainability. 
PM2 In what way are EU directives and national law regarding sustainability process-, product-, and service-innovation translated into written and non-written directives and guidelines of your management and organization? 
P2 RQ1 I don’t know. We have the “CO2 prestatieladder” 
PM3 In how far do performance objectives conflict with objectives towards procurement of sustainability and/or innovation? 
P2 RQ1 They surely conflict. Most of the projects there is pressure on time and money, there is normally no room for innovation or sustainability. 
PM4 Can you give me a importance ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 Performance, sustainability, innovation.  Sustainability is easier to implement (CO2 ladder). Our specifications normally are very prescriptive. We think we are th expert. Direct contact with suppliers is difficult. “best value procurement” is a means to innovation. 
PM5 In what way does procurement of sustainable innovation fit in the objectives of the organization? 
P1 RQ1 Sustainability fuly, innovation not. A 2009 initiative on this point has been terminated because of lack of money. There is internal pressure from our maintenance department ( “AM”). We experience obstructions from legislation and internal rules. 
PM6 What is your personal affection towards respectively sustainability, innovation and performance? 
P6 RQ3 I have a personal affection with sustainability, less with innovation.  
PM7 Can you give your opinion on the effect of managerial control, organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 Primarily culture forms an obstacle. Employees who are responsible for rules mostly are not very young and are not open for new things. Our culture is risk averse. We are focused on safety. Conditions are important 
PM8 In what way can procurement of sustainable innovation be affected by enlarging your mandate? 
P8 RQ2 Financial mandate plays no role. It would be nice if we would have the mandate to change things. internal and external influences are important. 
PM9 In what way is in your opinion procurement of sustainable innovation  affected by coordination with other public buyers or other departments? And are there currently 
P9 RQ2 It is of importance. “Rijkswaterstaat” has adopted our “CO2 prestatieladder”. I think we can force the market to innovate sustainable if we cooperate.  
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programs or examples of this issue? 
PM10 Can you give me your opinion on the relation of your training and procurement skills towards the procurement of sustainability and innovation? 
P5 RQ3 I have a basis education in technical physics, so concerning innovation it suffices. I have had no specific training on procurement of sustainable innovation though. Unsolicited proposals would stimulate innovation, we have a desk for those. 
PM11 In what way does complexity of legislation affect the procurement of sustainable innovation in your opinion? 
P7 RQ4 Very much. Small companies are scared off. Tender legislation and rules are far too complex. They present too much of a risk. The costs to participate are high. 
PM12 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 Most of my colleagues do not think very sustainable. It’s getting better though. 
PM13 What is the influence of your colleagues or other groups towards your acting or opinion on procurement of sustainable innovation? 
P4 RQ4 I’m of the opinion it does not play a large role. 
PM14 Do you think factors inside or outside the organization encourage or hinder procurement of sustainable innovation. Do you have an idea which factors these are? 
  Legislation. Changing the process is very, very hard. Intrinsic motivation of procurement officials is important Ime, money, safety are mostly important in our organization.  
PM15 Can you say something about procurement of sustainable innovation in general? 
  Combining investment with maintenance costs would help (LCC). A little more money. The separation between our maintenance department and projects is an obstacle.  
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Encouraging sustainable innovation through public procurement 
Questionnaire B: semi-structured interview Procurement official. 
Name:    MG 
Professional position: Tendermanager 
Date of interview:  17-6-2015 
 
id Question P RQ Answer 
O1 On what issues does your management focus on nowadays? In what way does this affect procurement of sustainable innovation? 
P2 RQ1 operational issues as: capacity etcetera. Only 1.5 billion is procured through the procurement department. Procurement of innovation is no issue. Procurement of sustainability is achieved by the so-called “CO2 prestation ladder”, which gives an advantage to suppliers who score high on CO2 reduction. There are liberties for procurement professionals to procure innovation and sustainability. 
O2 In what way are EU directives and national law regarding sustainability process-, product-, and service-innovation translated into written and non-written directives and guidelines of your management and organization? 
P2 RQ1 New EU directives are not yet implemented as far as I know.  
O3 In how far do performance objectives conflict with objectives towards procurement of sustainability and/or innovation? 
P2 RQ1 Focus on time and money are limiting factors, but don’t have to be conflicting. 
O4 Can you give me a importance ranking of the organization to the 
next three issues: performance, innovation, sustainability? 
P2 RQ1 1. Performance 2. Sustainability 
3. Innovation 
O5 In what way does procurement of sustainable innovation fit in the objectives of the organization? 
P1 RQ1 Sustainability fully, Innovation not necessarily. One of the strategic goals of the organization is Sustainability 
O6 What is your personal affection towards respectively sustainability, innovation and performance? 
P6 RQ3 I’m affected towards the three subjects, primarily on performance, secondly on innovation, thrirdly on sustainability (though it is a “container” issue. 
O7 Can you give your opinion on the effect of managerial control, organizational structure and organizational culture towards 
procurement of sustainable innovation? 
P3 RQ2 All of these do not contribute nor affect procurement of sustainable innovation in my opinion 
O8 In what way can procurement of sustainable innovation be affected by enlarging your mandate? 
P8 RQ2 If I would be attracted towards the subject this would be helpful. Mandate is limited 
O9 In what way is in your opinion procurement of sustainable innovation  affected by coordination with other public buyers or other departments? And are there currently programs or examples of this issue? 
P9 RQ2 Only separate cases on a project basis are known. Currently one program: sound barriers has sustainability objectives and co-operates with “Rijkswaterstaat” 
O10 Can you give me your opinion on the relation of your training and procurement skills towards the procurement of sustainability and innovation? 
P5 RQ3 My educational level is HBO+ and I followed several courses on procurement. I think it is helpful for understanding the possibilities. 
  
69 
 
O11 In what way does complexity of legislation affect the procurement of sustainable innovation in your opinion? 
P7 RQ4 Complexity does not have to be an obstacle. Though it is hard to maintain an overview on sometimes even conflicting legislation. Our rules regarding admission of suppliers are very obstructing in my opinion. 
O12 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 I think about half is positive to sustainability issues and the other half is reluctant. 
O13 What is the influence of your colleagues or other groups towards 
your acting or opinion on procurement of sustainable innovation? 
P4 RQ4 I think this is of no interest. 
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Encouraging sustainable innovation through public procurement 
Questionnaire B: semi-structured interview Procurement official. 
Name:    LB 
Professional position: Tendermanager 
Date of interview:  17-6-2015 
Interviewer:    Martin Eikelboom 
 
id Question P RQ Answer 
O1 On what issues does your management focus on nowadays? In what way does this affect 
procurement of sustainable innovation? 
P2 RQ1 Focus is not on sustainability and innovation but on preventing a large backlog. Mainly on operational issues.We must be compliant to legislation, our procurement department only sees 1.5 billion of 2.5 to 3 billion yearly 
turnover. Our board thinks the “CO2 prestatieladder” is sufficient.  
O2 In what way are EU directives and national law regarding sustainability process-, product-, and service-innovation translated 
into written and non-written directives and guidelines of your management and organization? 
P2 RQ1 I don’t know if all directives have been implemented. 
O3 In how far do performance objectives conflict with objectives towards procurement of sustainability and/or innovation? 
P2 RQ1 Mainly time is an issue, money sometimes. 
O4 Can you give me a importance ranking of the organization to the next three issues: performance, innovation, sustainability? 
P2 RQ1 I have no preference in that 
O5 In what way does procurement of 
sustainable innovation fit in the objectives of the organization? 
P1 RQ1 Innovation does, and so does sustainability 
O6 What is your personal affection towards respectively sustainability, innovation and performance? 
P6 RQ3 I feel affected to sustainability and innovation, mainly process innovation 
O7 Can you give your opinion on the effect of managerial control, organizational structure and organizational culture towards procurement of sustainable innovation? 
P3 RQ2 Control not much; structure none; culture does have an effect 
O8 In what way can procurement of 
sustainable innovation be affected by enlarging your mandate? 
P8 RQ2 No influence 
O9 In what way is in your opinion procurement of sustainable innovation  affected by coordination with other public 
buyers or other departments? And are there currently programs or examples of this issue? 
P9 RQ2 Social sustainability is, further we don’t do much with it. 
O10 Can you give me your opinion on the relation of your training and procurement skills towards the procurement of sustainability and 
innovation? 
P5 RQ3 I’ve an academic education, no training in procurement and or sustainability and innovation. I think it is important to understand the possibilities, for instance in applying tender criteria. Market knows best, let them do the job. 
O11 In what way does complexity of legislation affect the procurement of sustainable innovation in your opinion? 
P7 RQ4 It should not be a limiting factor, for some colleagues it is however. 
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O12 Do you have an idea if your colleagues have a similar view towards sustainable innovation and the procurement of it?  
P4 RQ4 I don’t know 
O13 What is the influence of your colleagues or other groups towards your acting or opinion on procurement of sustainable innovation? 
P4 RQ4 None 
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Appendix 2: Survey questions 
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Appendix 3: Comparison for non-response bias and Frequency Tables 
Non response bias 
Non response bias Mean Firstwave Mean secondwave 
education 1,426 1,508 
managcontrol 1,615 1,603 
managattent 1,742 1,661 
orgstruct 1,358 1,271 
orgcult 1,299 1,271 
leadership 1,606 1,712 
coordinlack 1,224 1,169 
mandatelack 1,439 1,220 
comppolicy 1,478 1,424 
legislation 1,576 1,559 
earthsuppmax 1,441 1,500 
rightchangenature 1,537 1,491 
maninfluencedesaster 1,358 1,328 
humaninventprevent 1,299 1,379 
humanabusenature 1,221 1,138 
earthsufficientsupply 1,221 1,207 
plantanimalright 1,265 1,169 
balancenaturestrongenough 1,881 1,741 
humansubjectnature 1,074 1,052 
ecolcrisisexagg 1,868 1,810 
earthspaceship 1,338 1,414 
manrulenature 1,926 1,845 
earthbalancedelicate 1,250 1,339 
manlearnnatureworks 1,338 1,593 
catastrophe 1,426 1,483 
askadvice 3,838 3,881 
trynewthings 3,794 3,966 
suspiciousnew 1,971 1,915 
seldomtrustnew 2,045 1,949 
influential 3,561 3,678 
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creativeoriginal 3,338 3,814 
inventive 3,603 3,847 
funleader 3,821 3,525 
reluctantnew 2,397 2,407 
challengedunanswered 3,824 3,797 
admittaste 4,045 4,322 
horserace 1,209 1,390 
carloan 1,657 1,627 
disagreefather 3,803 3,793 
qualityshare 2,606 2,593 
speculatshare 1,672 1,593 
bonds 2,582 2,508 
salaryloan 2,627 2,475 
moveothercity 3,134 3,153 
impopular 3,537 3,508 
unusualclothing 2,612 2,655 
selftrust 3,500 3,492 
mosttimeself 3,803 3,847 
workbetter 3,091 3,288 
winning 2,258 2,492 
collegueproud 3,879 3,814 
colleguewelfare 4,215 4,169 
projnum 2,415 2,474 
supplnum 1,896 1,879 
nonoddjobtender 2,606 2,780 
framework 2,697 2,966 
opentender 2,723 2,544 
tenderpreselect 3,364 3,525 
earlyinteract 2,530 2,603 
functspec 3,530 3,542 
sustainemphasis 2,348 2,069 
sustinnoreqspec 1,848 1,898 
lifecyclecost 3,167 3,136 
intellectualright 2,015 2,508 
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risksharecontr 2,091 2,034 
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Appendix 4: Factor analysis and normality test  
 Factor loadings Cognitive Construct Item Factor loading Variance explained Cronbach’s α Kolmogorov-Smirnov test Stat df Sign. 
Cognitive Working experience 0,854 61,7% 0,877 0,086 127  
Experience with public procurement 0,890 
Experience with procurement  0,933 
 Normality test Cognitive 
 
Kolmogorov-Smirnova 
Statistic df Sig. 
cognitive ,086 127 ,022 
 
 Factor analysis construct “Sustainability-affection” 
Rotated Component Matrixa 
 
Component 
1 2 3 
rearthsuppmax  ,504  
rmaninfluencedisaster ,636   
rhumanabusenature ,619   
rplantanimalright   ,429 
rhumansubjectnature    
rearthspaceship    
rearthbalancedelicate ,620   
rcatastrophe ,743   
rightchangenature   ,446 
humaninventprevent  ,658  
earthsufficientsupply  ,659  
balancenaturestrongenough   ,609 
ecolcrisisexagg ,581   
manrulenature   ,745 
manlearnnatureworks  ,514  
Reliability test Sustainability-affection 
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variable “exaggerate” 
Reliability Statistics 
Cronbach's α N of Items 
,664 5 
 
Variable “flexible” 
Reliability Statistics 
Cronbach's α N of Items 
,497 4 
 
Variable “right” 
Reliability Statistics 
Cronbach's α N of Items 
,420 4 
  
Factor loadings “exaggerate” 
Item Factor loading Variance explained Cronbach’s α 
rmaninfluencedisaster 0,678 42,9% 0,664 
rhumanabusenature 0,627 
rearthbalancedelicate 0,582 
rcatastrophe 0,738 
ecolcrisisexagg 0,640 
 
Table 10: Normality test exaggerate 
 
Kolmogorov-Smirnova 
Statistic df Sig. 
exaggerate ,218 127 ,000 
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Factor analysis Construct “innovation-affection”  
Rotated Component Matrixa 
 
Component 
1 2 3 
rsuspiciousnew  ,748  
rseldomtrustnew  ,694  
rreluctantnew  ,812  
askadvice   ,642 
trynewthings ,719   
influential   ,735 
creativeoriginal ,856   
inventive ,823   
funleader   ,734 
challengedunanswered ,458   
 Reliability test “innovation-affection” variable “creative” 
Reliability Statistics 
Cronbach's α N of Items 
,785 4 
 
Variable “unsuspicious” 
Reliability Statistics 
Cronbach's α N of Items 
,674 3 
 
Variable “advice” 
Reliability Statistics 
Cronbach's α N of Items 
,597 3 
   Factor loadings “creative” 
Item Factor loading Variance explained Cronbach’s α 
trynewthings 0,719 59,8% 0,79 
creativeoriginal 0,856 
inventive 0,823 
challengedunanswered 0,458 
 
Table 14: Normality test “creative” 
 
Kolmogorov-Smirnova 
Statistic df Sig. 
creative ,125 127 ,000 
 Factor analysis Construct “risk-aversion”  
  
88 
 
Rotated Component Matrixa 
 
Component 
1 2 
radmittaste  ,768 
rhorserace  -,402 
rcarloan   
rdisagreefather  ,706 
rqualityshare ,842  
rspeculatshare ,670  
rbonds ,790  
rsalaryloan ,539  
rmoveothercity   
 Reliability test “risk-aversion” variable “finrisk” 
Reliability Statistics 
Cronbach's α N of Items 
,714 4 
 
Variable “socrisk” 
Reliability Statistics 
Cronbach's α N of Items 
,347 3 
   
Factor loadings “finrisk” 
Item Factor loading Variance explained Cronbach’s α 
rqualityshare 0,842 27,0% 0,71 
rspeculatshare 0,670 
rbonds 0,790 
rsalaryloan 0,539 
  
Normality test “finrisk” 
 
Kolmogorov-Smirnova 
Statistic df Sig. 
finrisk ,078 126 ,056 
 
Factor analysis Construct “group conformity” Rotated Component Matrixa 
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Component 
1 2 
collegueproud  ,783 
colleguewelfare  ,727 
rselftrust ,746  
rmosttimeself ,697  
rworkbetter ,606 -,410 
rwinning ,430 -,420 
 
Reliability test “group conformity” variable “collectivism” 
Reliability Statistics 
Cronbach's α N of Items 
,158 4 
 
variable “individual” 
Reliability Statistics 
Cronbach's α N of Items 
,495 4 
  
  2nd Reliability test “group conformity” variable “collectivism” 
Reliability Statistics 
Cronbach's α N of Items 
,564 2 
 
variable “individual” 
Reliability Statistics 
Cronbach's α N of Items 
,551 2 
  
Mean outcomes, frequencies and support of Legislation  Mean score on a scale from 1-2 
Descriptive Statistics  
 N Minimum Maximum Mean Std. Deviation % experience as hindering 
legislation 125 1,0 2,0 1,568 ,4973 42,5% 
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Factor analysis Construct “Public Procurement of Sustainable Innovation” Rotated Component Matrixa 
 
Component 
1 2 
projnum ,762  
supplnum ,799  
nonoddjobtender   
framework   
opentender   
tenderpreselect  ,486 
earlyinteract   
functspec  ,739 
sustainemphasis ,710  
sustinnoreqspec ,642 ,460 
lifecyclecost  ,533 
intellectualright   
risksharecontr  ,479 
 
Reliability test Public Procurement of Sustainable Innovation” variable “projsustinno” 
Reliability Statistics 
Cronbach's α N of Items 
,749 4 
 
variable “contracts” 
Reliability Statistics 
Cronbach's α N of Items 
,496 4 
  Factor loadings “projectsustinno” Item Factor loading Variance explained Cronbach’s α 
projnum 0,762 17,8% 0,75 
supplnum 0,799 
sustainemphasis 0,710 
sustinnoreqspec 0,642 
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Normality test “projectsustinno” 
 
Kolmogorov-Smirnova 
Statistic df Sig. 
projectsustinno ,144 126 ,000 
 
